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DILECTO  —  Laminated 
Phenolic  material  in  sheets, 
rods,  tubes,  or  machined 
parts. 

MICABOND  —  Mica  in 
its  most  usable  form, 
sheeb,  tubes,  machined, 
punched  and  moulded  parb. 

DIAMOND  FIBRE— Hard 
Vulcanized  Tough  Fibre. 
Practically  indestructible. 
Sheeb,  rods,  tubes,  ma¬ 
chined,  bent,  or  formed 
parb. 

Catalogs  are  available  on 
all  of  the  above  producb. 


II  HE  job  of  the  Continental-Diamond  Laboratory  is  not  only  to 
II  keep  abreast  of  engineering  developments,  but  to  anticipate 
II  the  exacting  insulation  needs  of  tomorrow.  They  must  pro¬ 
duce  materials  that  satisfy  the  super-critical . answer 

the  most  rigid  specifications. 

CELLANITE  will  be  recognized  as  such  a  material.  Its  unusual 
insulating  and  mechanical  properties  elevate  it  above  ordinary 
insulation.  It  is  the  logical  outcome  of  intensified  research. 

CELLANITE  awaits  your  examination  and  approval.  May  we 
send  samples? 


I  wa  ■■■ 

examination  and  approval.  May 


A  CELLANITE  has 
^^high  insulation 
value.  Average  di¬ 
electric  strength  — 
800, '900  volts  per 
mil.  Power  Factor  3. 
Dielectric  Constant 
5.5  It  is  unaffected 
by  oil  or  grease. 


0CELLANITE  is 

odorless  —  does 
not  attract  odors. 
Ideal  for  refrigeration 
insulation.  Will  not 
easily  warp,  swell,  or 
soften.  Practically 
unaffected  by  cold 
or  hot  water. 


A  CELLANITE,  un- 
like  most  insulat¬ 
ing  materials,  offers 
resistance  to  the  ac¬ 
tion  of  alkalies  of 
moderate  strength 
and  moderate  con¬ 
centration.  It  does 
not  deteriorate. 


ACELLANITE’S 

^^structural  strength 
offers  production 
economies.  It  can  be 
turned,sawed, punch¬ 
ed,  tapped;  in  short, 
it  can  be  machined 
in  anyway  that  metal 
can  be  machined. 


CONTINENTAL-DIAMOND 

FIBRE  COMPANY 

NEWARK,  DELAWARE 

BRANCHES  IN  PRINCIPAL  CITIES 


ELECTRICAL  INSTRUMENT  C0RP6RATI0 


KILOWATTS 

sv  POLYPHASE 


A  COMPLETE 


Tht*  iii'K  B  oston  .Miniuliir<‘  Kertiingiilar  ln>lriiiii<‘nls  iiiuy  In* 
in<iiviilually  —  uIm>  pan<‘l!«.  panels 

and  support iii^  un^K*  iron  racks  us  needed.  Slundardi/.<>d  as  to 
si/e  and  inoiintinf;,  all  parts  art*  interehan^euide.  A  pruetieal 
money-saver  %thent‘ver  ehangin;;  eomlititnis  nt‘eessitate  rebuild¬ 
ing  the  'btturd. 

The  nt*H  Miniature  Heetun^uiur  Instrunienis.  kno>tn  us 
Model  blO,  are  T"  \tide  —  an  unusually  etiinpaet  tlesi^n. 
!\lounted  in  a  spot-Ht*ldt‘d  an^lt‘-ir«>n  frame  Mith  switches  and 
etmneetin^  panel,  they  fttrni  a  Vi  eston  Miniature  (atntrcd  Unit 
—  a  strip  only  i>'’  wide  that  saves  spare,  time  anti  lahtir. 

^ith  th  ese  I'nits,  several  limes  as  many  rirruits  are  rtm- 
trtdled  within  the  usual  spare.  Sevt*ral  times  us  many  rontrt>l 
switches  and  instruments  are  within  reach  of  one  attendant, 
fliiicker  t>pt‘ralitm,  eittser  supervision. 

Instruments  anti  instrument  lransft»rmt‘r  ct>nnectitms  are 
accessible  at  the  frt>nt  t>f  the  I  nit.  Less  time  and  wttrk  ft>r 
inspeclitm.  InsIrumenI  culibralittns  are  checked  frt>m  the 
frtml  t>f  the  bmirti  wilhttut  remt>ving  the  ct>nnt‘ctitms  frtmi 
the  back.  Further  savin|;s  in  lime  anti  labttr. 

Frttni  intiividual  instrument  to  ct>mplt‘te  ctmlrttl  unit,  the 
new  Vi  estoii  IMiniutures  are  a  ct>mbinalit>n  t>f  ecttntuny,  effi¬ 
ciency  and  simplicity  that  intrigues  the  interest  t>f  evt*ry 
centrui  station  man. 


Features  of  Weston 
Miniature  Control  Units 


1.  Reduced  initial  cost — no  awkward  or  costly 
panel. 

2.  Reduced  operating  cost  —  one  attendant 
can  handle  five  times  as  many  circuits. 

3.  Closer  supervision  —  control  ol  five  times 
as  many  circuits  in  the  same  panel  length. 

4.  Reduced  "human  error" —  operator  closer 
to  instruments  and  control  switches. 


5.  Quicker  operation  —  more  compact  cen' 
tralization  of  control. 


6.  Saves  space — 809c  less  space  needed. 

7.  Ease  and  speed  of  installation — units 
shipped  completely  wired  ready  to  connect 
to  external  circuits — additional  units  simply 
bolted  on. 


8.  Flexibility  of  arrangement — all  parts  inter¬ 
changeable  and  standardized  as  to  size. 

9.  Practical  freedom  from  maintenance  — 
Weston's  inimitable,  sturdy,  precise  construc¬ 
tion. 


Write  for  Booklet  WW 


10.  Ease  of  repair  when  damaged  by  unusually 
severe  service  —  complete  movement  assem¬ 
bly  easily  removed. 

11,  Ease  of  inspection  —  all  instrument  and  in¬ 
strument  transformer  connections  accessible 
at  front  of  board. 


NEWARK,  N 
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To  control 
breakers  on 
an  auxiliary 
ring  bus  in  a 
power  plant. 


Station  bus 
diagram  is  on 
cubicle  door. 


Neatly 
enclosed  in 
steel. 


Beautifully 

wired. 


The  neat  wiring  adds  a  lot  to  the  attractive 
appearance 


Above  is  pictured  a  Control  Cubicle  used  to  control 
7.5  K.V.  Oil  Circuit  Breakers  of  twenty  MetabClad  Switch- 
gear  Units,  two  of  which  are  shown  at  the  right. 

The  oil  breakers  of  these  units  are  part  of  a  ring  system  as 
diagrammed  on  the  face  of  the  cubicle  door,  the  busses  being 
represented  by  copper  and  the  cable  by  nickel  strips.  There¬ 
fore,  any  combination  is  plainly  shown  to  the  attendant  and 
trouble  on  any  section  can  be  promptly  located. 

The  Control  Cubicle  is  located  in  the  switchboard  room 
and  the  Metal-Clad  Switchgear  Units  are  assembled  in  five 
groups  located  at  various  parts  of  the  power  plant  nearest 
the  station  auxiliary  they  control,  thus  saving  long  cable  runs. 

Red  and  green  indicating  lamps  show  the  breaker  position, 
a  white  lamp  showing  potential  on  each  bus  section.  In  case 
of  trip-out  on  any  section  the  bell  rings  and  an  amber  lamp 
lights.  All  units  are  plainly  marked  by  means  of  engraved 
name  plates. 


A  two-unit  section  of  twenty 
units  controlled  by  the 

cubicle  pictured  above 

The  solenoid  operated 
7.5  K.V.  oil  circuit  break¬ 
ers  can  easily  be  removed 
or  replaced  by  means  of  a 
truck.  An  arrangement  of 
interlocks  prevents  re¬ 
moval  of  breaker  or  inser¬ 
tion  into  the  disconnects 
until  breakers  are  in  open 
positfon.  Indicators  on 
the  front  show  whether 
breakers  are  in  open  or 
closed  position. 


(Prices  upon  Request) 
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•  It  Is  only  by  working  that  we  shall 
bring  about  the  things  for  which  we 
are  waiting  •  Boom  days  of  1929 
held  greater  menace  than  any  de¬ 
pression  •  We  can  go  forward,  we 
can  go  backward  one  thing  we 
cannot  do— -we  cannot  stand  still  • 

GEORGE  B.  CORTELYOU, 

President 

Consolidated  Gas  Company. 


[Mr.  Cortel 
ill  the  Sit 
hist  week. 


telyou  WUM  ii  speiiker 
StevenH  alumni  ilinner 


7  per  cent  domestic  energy  tax? 


— According  to  new  Mills  plan 
only  home  use  of  electricity  and 
gas  would  be  subject  to  federal 
levy.  A  revenue  of  $94,000,000 
foreseen  if  7  per  cent  consumer 
tax  passes  the  House  of  Represent¬ 
atives  and  the  Senate — /».  338. 

Ed  ison  and  Lieb 

— Gifts  of  Insull  and  Barstow 
install  the  late  John  W.  Lieb’s 
fine  collection  of  Vinciana  as  a 
memorial  at  Stevens  Institute. 
Edison  Pioneers  hold  first  meeting 
since  the  inventor’s  death — />.  339. 


— Industrial  energy  consumption 
shows  5  per  cent  rise  in  January 
as  compared  with  December. 
Automobile  production  has  un¬ 
doubtedly  been  a  strong  factor. 
First  improvement  of  this  magni¬ 
tude  in  a  year — p.  346. 

birthdays  observed 

— All  100-kv.  lines  in  Germany 
use  Petersen  coils  for  dealing  with 
faults  to  ground.  One  company 
has  about  1,200  miles  of  overhead 
line  protected  with  equipment  of 
64,000-kva.  capacity — p.  362. 


Whither  the  holding  company? 


—Heat  pump  proves  a  success. 
Reversed  refrigeration  cycle  for 
space  warming  in  new  offices  of 
Southern  California  Edison  Com¬ 
pany  delivers  the  equivalent  of 
2.1  kw.-hr.  for  each  kilowatt- 
hour  input — p.  349. 

I 

1  —Insulator  supports  34  tons 
[  when  used  as  base  for  half-wave 

I  broadcasting  tower  approximately 

[  900  ft.  in  height.  Dielectric  loss 

!  and  subsequent  heating  was  the 

main  problem-  Capacity  is  50 
!  mmf. — p.  360. 


— Future  of  top  organizations 
depends  largely  upon  their  ability 
to  become  adjusted  to  new  condi¬ 
tions.  Major  economic  readjust¬ 
ment  of  the  world  brings  direct 
problems  to  this  group — p.  354. 


— Savings  of  power  interchange 
calculated  by  a  New  England 
manager.  Connecticut  Valley 
Power  Exchange  saved  its  mem¬ 
bers  $500,000  in  1931.  Method 
applicable  elsewhere — p.  367. 


N.E.L.A.  convention  plans  mature 

p.340. 


fore  the  Ontario  Legislature  when  it  vate  power  corporations,  headed  hj,  the 
assembles  in  the  near  future.  It  is  pro-  Montreal  Light,  Heat  &  Power  Con- 
posed  to  apply  the  tax  to  all  utilities  solidated,  have  been  contending  that 
generating  electricity,  including  the  pro-  they  should  not  be  taxed  while  the 
vincial  Hydro  system.  For  years  pri-  Ontario  Hydro  goes  free. 


Secretary  of  Treasury 
Asks  Energy  Tax 

OGDEN  L.  MILLS,  newly 
appointed  Secretary  or  the  Treas¬ 
ury  in  succession  to  Andrew  W. 
Mellon,  on  Tuesday  of  this  week  sent 
a  letter  to  Representative  Charles  R. 
Crisp,  actins  chairman  of  the  House 
committee  on  ways  and  means, 
making  recommendations  for  addi¬ 
tional  revenue  taxes.  Amons  these 
was  included  as  No.  4: 

A  7  per  cent  tax  on  domestic 
consumption  of  electricity  and  of 
manufactured  and  natural  sas, 
estimated  to  yield  $94,000,000. 

It  will  be  noticed  that  the  proposed 
tax  on  electricity  differs  very  mate¬ 
rially  from  the  one  tentatively  favored 
by  Representative  Crisp  —  a  5  per 
cent  tax  on  all  electricity  sold  — 
which  would  apply  to  industrial  as 
well  as  domestic  consumption. 

[See  Elkctrical  World, 
February  6,  pa^e  250.] 


Negotiation  Best  NX^ay  of  F 
New  York  Comm 


ission 


Ontario  Considers  Taxing 
Production  of  Electricity 

For  the  first  time  in  Canadian  legisla¬ 
tive  history,  it  is  said,  a  tax  on  elec¬ 
tricity  is  being  seriously  considered. 
Such  a  ta.x — on  the  basis  of  0.05-cent 
per  kilowatt-hour — is  reported  to  be  a 
major  item  in  the  budget  to  be  laid  be- 


PROPOSED  EDISON  MEMORIAL  AT  MENLO  PARK,  N.  J, 


■Hugh  .4.  Kelly  and  John  B.  Prierkin.  Arrhiteelu. 
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Edison  and  Lieb  Birthdays 
Bring  Tribute  of  Pioneers 

On  Thursday  of  last  week,  the  eighty- 
fifth  anniversary  of  the  birth  of  Thomas 
A.  Edison,  the  Edison  Pioneers  held 
their  first  annual  meeting  since  his 
death  on  October  18  last.  Morning 
memorial  services  were  conducted  in 
the  laboratory  in  West  Orange,  N.  J., 
and  later,  in  New  York,  at  the  thirteenth 
anniversary  luncheon  of  the  Pioneers, 
early  associates,  and  life-time  friends 
spoke,  through  very  briefly.  President 
\\\  S.  Barstow  of  the  society  was 
chairman. 

Mrs.  Edison  was  present  and  was 
prevailed  upon  to  utter  a  few  .sentences 
in  addition  to  an  inspirational  letter 
from  her  which  was  distributed  in 
printed  form.  Samuel  Insull  of  Chi¬ 
cago,  former  president  of  the  Pioneers 
and  a  friend  and  associate  of  Edison 
for  more  than  50  years,  feared  to  sub¬ 
ject  himself  to  the  emotional  strain  of 
tribute  and  reminiscence.  Alfred  O. 
Tate,  a  vice-president  of  the  society, 
pledged  the  Pioneers  to  pay  annual 
tribute  to  Edison  as  long  as  their  asso¬ 
ciation  survives. 

At  the  annual  meeting  Mr.  Barstow, 
who  was  re-elected  president,  told  of 
the  plans  of  the  New  Jersey  commis¬ 
sion  appointed  to  consider  ways  and 
means  of  erecting  a  su-itable  memorial 
to  Edison  at  Menlo  Park.  An  archi¬ 
tect’s  drawing  (reproduced  on  the  oppo¬ 
site  page)  was  shown  of  the  proposed 
.structure,  which  would  consist  of  a  me¬ 
morial  museum  with  an  “eternal  light” 
to  replace  the  temporary  light  already 
installed.  A  175-ft.  tower  would  sup¬ 
port  a  translucent,  permanently  illumi¬ 
nated  globe.  At  the  meeting  last  week 
Mr.  Barstow  unveiled  a  bust  of  Edison 
presented  to  the  Pioneers  on  behalf  of 
the  American  Institute  of  Electrical 
Engineers. 

The  birthday  of  the  late  John  W. 
Lieb,  who  assisted  Edison  in  starting 
the  historic  Pearl  Street  station  in  1882 
and  who  became  vice-president  and  gen¬ 


eral  manager  of  the  New  York  Edison 
Company  and  was  at  one  time  presi¬ 
dent  of  the  Edison  Pioneers,  was  also 
observed  on  February  11,  though  the 
actual  anniversary  fell  on  the  following 
day.  The  observance  took  the  form  of 
a  formal  opening  at  Stevens  Institute, 
Hoboken,  N.  J.,  of  the  probably  un¬ 
rivaled  collection  of  notebooks  and 
sketches  made  by  Leonardo  da  Vinci. 
The  assembly  of  these  was  for  many 
years  an  avocation  of  Mr.  Lieb.  Their 
donation  to  Stevens  Institute  has  been 
due  to  the  generosity  of  Samuel  Insull 
and  W.  S.  Barstow.  Mr.  Insull  pur- 
chi^sed  the  collection  intact,  and  Mr. 
Barstow  supplied  the  funds  to  build  the 
rooms  in  which  it  has  been  placed. 

In  the  evening  many  men  of  note,  in¬ 
cluding  a  delegation  from  the  Edison 
Pioneers,  met  in  New  York  with 
Stevens  alumni  to  pay  further  tribute 
to  the  work  of  Mr.  Lieb.  Speakers 
included  Samuel  Insull,  W.  S.  Barstow 
and  George  B.  Cortelyou. 

T 

Interest  in  Power  Bills 
Peters  Out  in  Bay  State 

Little  evidence  of  interest  on  the  part 
of  either  the  state  authorities  or  the 
public  in  proposed  power  legislation 
was  manifested  this  week  at  a  hearing 
of  the  committee  on  power  and  light 
held  at  the  State  House  in  Boston  on 
Monday.  Governor  Ely  sent  no  repre¬ 
sentative  to  press  his  suggestions  re¬ 
garding  tentative  measures  to  protect 
the  investing  public  against  “stock 
watering,”  and  Representative  Birming¬ 
ham  of  Boston,  wh,o  sponsored  a 
number  of  anti-utility  bills’  last  year, 
did  not  appear. 

Attorney  W.  C.  Marshall  of  Water- 
town  as.serted  that  control  of  holding 
companies  was  essential  to  prevent  the 
gouging  of  consumers,  and  W.  H.  Walker 
of  the  Boston  Public  Franchise  League 
supported  three  bills  designed  to  make 
easier  the  entry  of  cities  and  towns  into 
municipal  ownerslwp.  B.  Loring  Young, 


Business  Outlook  Brighter; 
Figures  Still  Unfavorable 

More  specific  legislative  attempts 
at  banking  relief  have  made 
business  more  cheerful  this  week  than 
for  many  months.  Bank  failures  are 
fewer  and  Washington  reports  hoard¬ 
ing  partially  checked.  Advancing 
government  bond  prices  presumably 
reflect  greater  confidence,  plus  the 
impression  that  the  Reserve  banks  will 
increase  their  U.  S.  government  bond 
holdings  over  a  period  to  facilitate  the 
financial  program  of  the  treasury. 

But  statistically  there  is  little 
improvement.  Despite  a  better  out¬ 
look  for  steel  demand  from  the  auto¬ 
mobile  and  other  industries,  steel  men 
do  not  anticipate  any  substantial  gain 
in  orders  and  plant  operations  before 
April.  Steel  operations  are  down 
slightly  this  week. 

Output  of  electricity  is  down  about 
6  per  cent  this  year.  The  outlook  for 
resumption  of  financing  operations  by 
the  utilities  and  therefore  the  advance¬ 
ment  of  construction  and  replacement 
projects  improve. 

Business  failures  are  down  20.7  per 
cent,  Bradstreet’s  reports. 


for  the  New  England  Power  Associa¬ 
tion,  challenged  Mr.  Walker’s  figures. 
M.  H.  Sullivan  of  the  Boston  Five  Cents 
Savings  Bank  opposed  holding-company 
legislaiton  as  a  peril  to  bank  invest¬ 
ments. 

T 

Editors  Defend  Utility  Merchants 

A  resolution  recently  adopted  by  the 
Kansas  Press  Association  at  Wichita 
urges  repeal  of  the  Kansas  law  prohib¬ 
iting  the  sale  of  merchandise  by  utili¬ 
ties  on  the  ground  that  it  is  “depriving 
cities  and  towns  of  adequate  service 
and  contributing  to  empty  storerooms 
and  unemployment.”  Newspaper  men 
asserted  that  merchandising  formerly 
done  by  utility  companies  was  now 
going  to  mail-order  houses. 


Left  to  right  — 
Charles  L.  Edgar, 
Mrs.  Edison, 
W.  S.  Barstow, 
W.  H.  Meadow- 
croft,  the  inven¬ 
tor’s  confidential 
secretary,  and 
Samuel  Insull. 
The  two  men  last 
named  were 
closely  associ¬ 
ated  with  Edison 
for  half  a  cen¬ 
tury. 
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sale  of  power  to  amortize  the  cost  of  con¬ 
struction  to  the  government.  The  actual 
construction  work  under  this  plan  should 
be  carried  out  by  the  public  works  ad¬ 
ministrator  and  the  completed  projects 
administered  by  the  Reclamation  Service. 


agreed  to  some  of  the  suggestions  but 
declined  to  consider  others.  Repre¬ 
sentatives  of  the  power  companies  then 
declared  that  they  were  willing  to  give 
the  recommendations  of  the  committee 
a  trial  with  the  right  to  ask  amend¬ 
ments  next  year.  'Fhey  declared,  how¬ 
ever,  that  there  are  many  things  in  the 
bill  that  ought  not  to  be  there. 

The  amendments  recommended  by  the 
committee  counsel  and  chairman  will  be 
considered  by  the  judiciary  committee, 
but  as  yet  have  not  been  accepted.  Xo 
further  public  hearings  are  expected. 
Indications  that  a  fight  will  be  made 
on  the  question  whether  municipally 
owned  power  plants  shall  come  under 
provisions  of  a  regulatory  act  were  seen. 


Compromise  oeems  Li 
on  South  Carolina  Bill 


Knactniont  „f  tl,e  bill  proposed  by  the  MacCrae,  early  pre 

South  Carolina  Legislatures  power-  Water,  was  unable  to 

rate  invest, gating  cominmee  was  nrged  ,„„,„rtio„  up  because  of  the 

by  Governor  Ibra  C.  Bbackwood  bast 

week  in  a  specnal  message.  He  a  so  ,,,, 

lecomnieiKled  that  means  be  P^royide,  ,,,7  „ 

whereby  the  South  Carolina  Railro.ad  ,„,„idiarv  of  the  Seaboard  Pu 

Coinnnssion  may  co-operate  with  the  1,,,,  Conipanv.  t.ocal  he,ad<nn 

North  Carolina  C  orporation  C  ommis-  at  Wilmington  N  C 

sion  in  niaking  a  joint  appraisal  of  the  Hearings  were  continued 

properties  of  the  electric  utilities  th.at  ,-uary  17 

serve  both  states,  to  the  end  that  a 

proper  rate  base  may  he  found.  He 

agreed  with  the  recommendation  of  the  Kl  C  I  A  C ^ 

committee  that  the  kilowatt-hour  tax  IN.t.L.A.  Convcntior 

should  be  amended  to  provide  for  its  Gct  Under  Full  HcaC 
application  at  the  point  of  sale  and  to 

eliminate  the  levy  on  exported  power.  Talk  of  curtailing  or  modifyin 
The  chief  electric  power  companies  nual  convention  of  the  Nationr 
of  South  Carolina  have  agreed  not  to  Light  Association  has  been  a 
fight  the  proposed  regulation  act  if  and  preparations  for  the  great 
certain  minor  amendments  are  adopted,  at  Atlantic  City  on  June  6  tc 
A.  F.  Woods,  counsel  for  the  inves-  the  concurrent  manufacturing  t 
tigating  committee,  and  T.  R.  Pearce,  will  soon  he  in  full  swing 
its  chairman,  have  recommended  that  quarters.  It  has  become  the  < 
these  amendments  he  incorporated  in  of  N.E.L.A.  officers  that  vigor 
the  hill  now  before  the  General  As-  ings  and  crowded  exhibits 
seinhly.  more  important  in  a  time  oi 

.After  the  committee  had  submitted  a  depression  than  in  a  pcrioi 
proposed  bill  to  the  Legislature,  repre-  prosperity.  President  J.  F. 
sentatives  of  the  five  large  companies  emphatically  of  this  opinion 
afl'ceted  by  the  findings  of  the  probers  officially  declared  his  belie 
appeared  before  the  general  counsel  and  normal  attendance  can  confi 
chairman  of  the  committee  and  asked  expected  and  that  no  tlv 
for  amendments.  Following  a  long  abandoning  a  complete 
discussion  the  committee  members  should  he  entertained. 


TO  CARRY  115  KV.  UNDER 
THE  COLUMBIA 


Reeling  the  General  Electric  oil- 
filled  submarine  750, 000-circ.mil 
single-conductor  cable  which  will 
form  part  of  the  Northwest  Elec¬ 
tric  Company’s  high-tension  line 
from  its  Ariel  hydro  plant  to 
Portland,  Ore.  For  the  present  it 
will  be  operated  at  66  kv. 
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Municipal  Utility  District 
Bills  at  Albany  Again 

Backed  by  a  special  messajje  from 
Governor  Franklin  D.  Roosevelt,  a  bill 
has  been  introduced  in  both  houses  of 
the  New  York  Legislature  amending 
the  general  municipal  law  by  allowing 
the  creation  of  municipal  utility  dis¬ 
tricts,  with  power  to  acfiuire,  own  and 
operate  public  utilities.  It  is  supple¬ 
mented  by  another  bill  amending  the 
public  service  law  so  as  to  enable  the 
Public  Service  Commission  to  grant 
franchises  to  such  municipal  utility 
districts. 

Under  the  terms  of  the  municipal 
utility  district  bill,  each  district  would 
be  created  by  petition,  hearing  and  vote 
of  the  people  and  must  with  certain  ex¬ 
ceptions  embrace  contiguous  territory. 
The  district  would  be  a  body  corporate 
and  have  the  power  to  issue  bonds  and 
obligations  to  purchase  or  otherwise  ac¬ 
quire  and  to  operate  or  lease  the  right 
to  operate  public  utilities  specified  in 
the  resolution  creating  the  district. 
Broad  powers  are  conferred  upon  the 
commission  under  the  supplementary 
bill.  Among  other  things  the  bill  per¬ 
mits  the  accjuisition  by  a  municipal  dis¬ 
trict  of  the  property  of  a  utility  corpora¬ 
tion  to  be  declared  a  public  necessity. 

These  measures  are  in  the  main  sim¬ 
ilar  to  the  bills  introduced  on  the  same 
subject  last  year.  The  Governor  in  his 
message  held  that  last  year’s  bills  had 
no  adequate  consideration.  “There  can 
be  no  valid  objection  to  this  legislation, 
e-xcept  from  those  utility  corporations 
which  seek  to  maintain  as  exorbitant 
rates  as  possible,’’  the  message  said. 

Passage  of  the  bills  was  urged  bv 
Delos  M.  Cosgrove,  vice-chairman  of 
the  New  York  I’ower  .Authority,  in  a 
speech  on  ‘‘Ecf)nomic  .Aspects  of  the  St. 
Lawrence  Power  Development,’’  de¬ 
livered  in  Syracuse  on  .Monday  night. 

▼ 

Offer  to  Complete  Diablo 
Plant  Made  to  Seattle 

In  an  offer  made  to  the  Seattle  City 
Council  Bayly  Hipkins,  construction 
engineer  and  contractor,  proposes  to 
complete  the  City  Light  Department's 
199,()()()-hp.  Diablo  power  house,  pro¬ 
viding  employment  for  250  men  for  the 
ne.xt  fifteen  months.  His  proposal,  in 
writing,  provides  for  taking  $3,210,000 

C  ity  Light  6  per  cent  bonds  at  par 
and  accrued  interest  in  behalf  of  him¬ 
self  and  a  syndicate  of  manufacturers 
and  contractors. 

^Ir.  Hipkins  agrees  to  purchase  for 
'^ash  $1,374,000  worth  of  the  bonds. 
With  the  understanding  that  the  proceeds 
will  be  used  by  the  city  to  pay  off 
warrants  and  other  obligations  for  labor. 


materials  and  equipment  already  fur¬ 
nished  or  yet  to  be  furnished  under 
existing  contracts  on  the  Diablo  plant. 
He  also  agrees  to  purchase  $189,000 
of  bonds  of  which  the  proceeds  will  be 
used  for  cashing  warrants  issued  for 
the  construciton  of  the  City  Light 
Building.  His  offer  is  conditioned  upon 
his  being  awarded  a  contract  to  furnish 
the  labor,  material  and  equipment  neces¬ 
sary  to  complete  construction  of  the 
Diablo  plant.  For  this  he  agrees  to 
accept  $1,647,000  worth  of  bonds  in  lieu 
of  cash. 

The  Hipkins  proposal  was  received 
by  the  City  Council  after  the  Comp¬ 
troller  had  failed  to  receive  any  bids 
on  a  issue  of  $3,000,000  in  City  Light 
bonds,  under  a  call  recently  published. 
A  Portland  financial  firm  notified  the 
Comptroller  that  it  might  make  an  offer 
if  given  more  time  to  complete  plans. 

The  proposed  Hipkins  contract  would 
cover  construction  of  the  power  house 
and  tailrace,  a  double  transmission  line 
from  Diablo  to  the  Gorge,  and  installa¬ 
tion  of  generators  and  waterwheels 
which  have  already  been  purchased  by 
the  city.  Contracts  already  completed 
at  Diablo  cover  construction  of  the  pen¬ 
stocks,  power  tunnel  and  foundations 
for  the  power  house.  It  is  for  the  pur¬ 
pose  of  providing  funds  to  pay  off  the 
$1,374,000  still  due  on  these  contracts 
that  Mr.  Hipkins  agrees  ■'o  take  bonds 
to  that  amount.  The  Diablo  dam,  long 
completed,  has  been  paid  for  in  full. 

T 

North  Pacific  States  and 
Columbia  River  Project 

State-owned  power  will  be  before  the 
people  of  Oregon  as  an  election  issue 
this  year  or  next  if  two  events  occur¬ 
ring  in  that  state  the  latter  part  of  Janu¬ 
ary  mean  what  they  appear  to.  One 
was  the  filing  by  the  State  Grange  of  a 
proposed  constitutional  amendment  as 
already  reported  (January  30.  page 
,208).  The  other  was  the  first  meeting 
of  the  Governor’s  “Superpower  Com¬ 
mittee  of  Oregon.” 

This  committee,  composed  of  the  State 
Attorney-General,  the  State  Engineer 
and  three  members  appointed  by  the 
Governor,  including  John  H.  Lewis, 
consulting  engineer,  Portland,  and  J.  W. 
McArthur,  supervising  engineer  Eugene 
municipal  power  system,  is  authorized 
by  law  to  suggest  legislation  “providing 
for  the  co-operation  of  superpower  dis¬ 
tricts  in  Oregon.  Washington  and  Idah  ), 
whereby  publicly  owned  plants  in  such 
states  may  be  interconnected  by  trans¬ 
mission  lines,  to  the  end  that  all  econo¬ 
mies  may  be  made  available  to  the  public 
through  interconnection  over  a  wide 
area.”  Mr  .Lewis  was  elected  chairman. 

Findings  of  fact  by  the  committee 
were  that  interconnection  would  bring 


Coming  Meetings 

North  Central  Kleetrle  Ansoeiatlon — 
KngiiieeriiiK  Section,  St.  I’.tul  Hotel, 

St.  Paul,  Feb.  22  and  23.  .1.  W. 

I^apham,  SOS  Plymouth  Uldg.,  Minne¬ 
apolis. 

Oklahoma  I  tllities  .-VHHoeiatioii — Tulsa, 
Okla.,  March  8  and  9.  K.  F.  McKay, 
1020  Petroleum  P.ldg.,  Oklahoma 
City. 

I*a«dHe  Coast  Kle<-trlcal  .\HHoelution — 
Kngineering  and  I’urchasing  and 
Stores  Sections,  Fresno,  Calif., 
March  9-11  ;  Commercial  Section. 
Santa  Cruz,  Calif.,  March  17  and  18. 

K.  1.  l>azcy,  44  7  Sutter  St.,  San 
F'rancisco. 

American  InHiitute  of  Kleetrical  Kngi- 
neers — District  meeting.  New  Pfister 
Hotel,  Milwaukee,  March  14-16; 
Providence,  May  4-7.  F.  P.  Hutch- 
in.son,  33  West  39th  St.,  New  York. 

National  Kleetrle  Idglit  .\s»o«dation — 
Group  committee  meetings.  Com¬ 
mercial  National  Section.  Kdgewater 
Beach  Hotel,  Chicago,  March  22-24. 

A.  J.  Marshall,  4  20  Pexington  Ave., 
New  York. 

Maryland  I'tlllties  .\HHoeiation  —  I.,ord 
Baltimore  Hotel,  Baltimore,  April  8. 

D.  E.  Kinnear,  803  Court  Stjuare 
Bldg.,  Baltimore. 

New  England  Division.  N.E.1,..\. — 
Engineering  Section,  Boston,  March 
3  and  4  ;  safety  <-onference,  Boston, 
April  8.  Miss  O.  A.  P.ursiel,  20 
Providence  St.,  Boston. 

Great  latkes  Division.  N.E.I...\. — Engi¬ 
neering  Section,  Sherman  Hotel,  Chi¬ 
cago,  April  13  and  14.  R.  J.  Mal- 
comson.  72  W.  Adams  St.,  Chicago. 

Northwest  Kleetrle  I.ight  and  l‘ower 
.\ssoeiation  —  Engineering  Section, 
Heathman  Hiotel,  Portland,  Ai>ril 
13-15;  H.  H.  Schoolfleld,  Pacific 
Power  &  Light  Company,  Portland. 
Accounting  Section,  Davenport  Hotel, 
Spokane,  Wash.,  .4i*ril  18-19;  W.  F. 
Miller,  Washington  Water  Power 
Company,  Spokane. 

Arizona  I'tilitles  .tssoeiation — Tucson, 
.Ariz.,  April  13-1.5.  J.  S.  Arnold. 
Central  Arizona  Light  &  Power  Co., 
Phoenix,  Ariz. 

Kleelroehemieal  ‘Soelet.v — Lord  Balti¬ 
more  Hotel,  Baltimore,  April  21-23. 

C.  G.  Fink,  Columbia  University, 
New  York. 

Southwestern  Division,  N.K.I...\.  — 
Arlington  Hotel,  Hot  Springs,  Ark., 
April  25-28.  S.  .1.  Ballinger,  San 
Antonio  Public  Service  Co.,  San 
Antonio. 

Missouri  .tssoeiation  of  Puhlie  Utilities 
— Excelsior  Springs,  AIo..  .April  28- 
30.  .Jesse  Blythe,  103  West  High 
St.,  .Jefferson  City,  Mo. 

T 

about  economies  due  to  diversity  in 
peak-load  conditions  of  widely  scattered 
communities  and  to  diversity  of  stream- 
flow  conditions  and  would  save  duplica¬ 
tion  of  steam  stand-by  power  equipment. 
The  committee  will  devise  legislation 
providing  for  state  ownership  of  power 
plants  and  transmission  lines  in  Oregon 
to  pave  the  way  for  a  possible  intrastate 
system  and  will  seek  reciprocal  legisla¬ 
tion  in  Washington  and  Idaho. 

Mr.  Lewis,  who  was  formerly  state 
engineer,  has  long  been  an  advocate  of 
public  power  development.  He  envi¬ 
sions  a  great  publicly  owned  network  in 
the  Northwest  consisting  principally  of 
large  federally  owned  generating  plant,-> 
on  the  Columl)ia  River,  supplemented  by 
smaller  state-owned  plants  on  strategic 
streams,  with  the  states  as  purchasers 
of  federal  power,  transmitting  energy 
over  their  own  lines  and  selling  it  at 
wholesale  to  municipalities,  power  dis¬ 
tricts,  private  power  companies  and 
large  industrial  users  for  distribution  or 
use  by  such  agencies. 


^cbniury  /9?2  —  ELECTRICAL  WORLD 


341 


Program  for  A.I.E.E. 
Milwaukee  Meeting 

At  the  Great  Lakes  District  meeting:  of 
the  American  Institute  of  Electrical 
Engineers,  to  be  held  at  Milwaukee 
March  14  to  16,  there  will  be  three 
teclmical  sessions,  one  on  each  day. 
The  tirst  session  will  embrace  treatises 
in  the  fields  of  research  and  communi¬ 
cation.  The  second  session  will  bring 
forth  a  paper  on  the  development  of 


Merchandising  Views  of 
New  York  Commission 

.Sale  of  appliances  by  electrical  and 
gas  utilities  was  the  subject  of  a  re¬ 
cent  opinion  promulgated  by  the  New 
"S’ork  Public  Service  Commission.  This 
report,  written  by  Chairman  Milo  R. 
Maltbie,  reaches  the  conclusion  that 
‘‘merchandising  by  public  utilities  is 
justified  only  upon  the  ground  that  it  is 
a  necessary  function  in  order  to  provide 
adequate  service  to  the  public  at  reason¬ 
able  rates.”  Mr.  Maltbie  also  holds  that 
‘‘separate  bills  should  be  rendered  for 
appliances  or  any  service  other  than  gas 
or  electricity”  and  that  ‘‘a  public  serv- 


the  Waukegan  (Ill.)  generating  station 
and  one  on  its  electrical  design  features. 
Another  paper  at  this  session  will  de¬ 
scribe  a  115,000-kw.  turbo-alternator, 
and  still  another  will  treat  of  weather 
resistant  insulation  for  line  wires.  The 
third  session  will  include  papers  on 
spark-over,  60-cycle  primary  transmis¬ 
sion  systems,  limiting  gaps  for  protect¬ 
ing  station  apparatus,  and  variation  in 
diameter  and  spacing  of  suspension 
insulators.  A  session  for  students 
within  the  district  will  also  be  held. 


ice  corporation  has  no  right  to  discon¬ 
tinue  service  because  merchandise  bills 
are  not  paid.”  The  opinion  says  further 
that  “the  establishment  of  an  account¬ 
ing  system  for  merchandising  should  be 
undertaken  at  once,”  with  a  fair  trial. 

The  report  recommends  that  no  gen¬ 
eral  order  be  issued  at  this  time  pro¬ 
hibiting  merchandising,  but  that  in  case 
specific  complaint  be  made  regarding 
the  practice  of  any  company,  such  com¬ 
plaint  be  taken  up  and  an  order  issued 
in  the  case  after  hearing.  “It  is  desir¬ 
able,”  the  commission  thinks,  “that 
utilities  should  engage  in  merchandising 
only  where  it  is  necessary  in  order  to 
provide  for  the  introduction  of  appli¬ 
ances  upon  reasonable  terms  and  to  sup¬ 


plement  what  private  agencies  are 
doing.”  It  is  also  recommended  that  an 
accounting  system  and  form  of  report  be 
prepared  which  will  show  the  full  and 
complete  cost  of  merchandising  opera¬ 
tions  of  public  service  corporations  and 
that  when  these  are  prepared  a  hear¬ 
ing  be  held  to  give  the  utilities  an  op¬ 
portunity  for  criticism  and  suggestion. 

A  discussion  is  included  on  the  ques¬ 
tion  of  the  legal  authority  of  utility  com¬ 
panies  to  engage  in  the  merchandising 
business.  The  right  of  electric  cor¬ 
porations  and  of  combined  gas  and  elec¬ 
tric  corporations  to  deal  in  electric 
appliances  is  held  to  be  indisputable. 

“Until  more  definite  information  is 
available  and  the  facts  established,  such 
as  would  be  provided  by  a  proper  ac¬ 
counting  system,  I  recommend  that  no 
ruling  be  made  as  to  the  disposition  of 
the  profit  or  loss,”  the  opinion  continues. 
“There  is  one  point,  however,  which  is 
reasonably  clear,  namely,  that  the  losses 
should  not  be  capitalized  and  con¬ 
versely  that  there  is  no  basis  for  de¬ 
ducting  profits  from  capitalization.” 

T 

Philadelphia  Electric  Man 
on  Merchandising  Policy 

How  gas  and  electric  appliances  are 
merchandised  by  the  utilities  of  Penn¬ 
sylvania  was  outlined  last  week  to  the 
members  of  the  Pennsylvania  and  .At¬ 
lantic  Seaboard  Hardware  Association 
by  George  E.  Whitwell,  vice-president 
in  charge  of  sales  of  the  Philadelphia 
Electric  Company  and  chairman  of  the 
Pennsylvania  utilities  merchandising 
committee. 

“If  the  uses  of  these  modern  electrical 
appliances  are  to  receive  wide  accept¬ 
ance,  the  burden  of  popularizing  them 
has  been  and  will  be  with  us,”  Mr.  Whh- 
well  said.  “The  utilities  did  not  enter 
the  merchandising  field  as  a  matter  of 
choice.  The  promotion  and  sale  of  ap¬ 
pliances  is  an  essential  function  of  the 
gas  and  electrical  industries  if  they  are 
to  continue  to  render  better  service  at 
lower  rates  and  extend  their  services  to 
those  not  now  enjoying  them.  The 
utilities  in  Pennsylvania,  depending  upon 
whether  this  territory  is  rural  or  urban, 
sell  on  an  average  from  10  per  cent  to 
30  per  cent  of  all  gas  and  electrical  ap¬ 
pliances.  The  rest  are  sold  by  the  re¬ 
tailers.  Statistics  for  most  localities 
show  that  the  hardware  dealers  get  less 
than  5  per  cent  of  the  business.  The 
lion’s  share  goes  to  the  department 
stores,  installment  houses  and  to  direct- 
selling  organizations  working  out  of  so- 
called  specialty  stores. 

“The  utilities  in  their  advertising  and 
merchandising  endeavor  to  build  u])  ac¬ 
ceptance  of  appliances  on  a  quality 
basis.  The  utilities  are  ready  to  lead 
the  way  in  advertising,  promoting  and 
building  a  market.” 
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MISSOURI’S  TALLEST  BUILDING  HOUSES  K.C.P.  &  L. 


The  Kansas  City  Power  &  Light  Company  started  1932  in  its  new 
building,  of  which  it  occupies  20  of  the  32  floors,  the  three  lower 
ones  being  equipped  for  complete  air  conditioning.  The  first  night 
view  (left)  has  just  been  taken.  If  floodlights  are  off,  a  red  beacon 
light  on  top  of  the  building  is  turned  on  by  a  photo-electric  cell. 
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Utility  Investments,  Inc.,  Omits 
All  Dividends 


Market  weakness  last  week  in 
the  Insull  stocks,  including  Utility 
Investments,  Inc.,  was  followed  by 
suspension  of  dividends  on  the  stock  of 
this  unit.  The  dividends  omitted  are 
the  quarterly  payments  of  $1.50  on 
second  preferred,  $1.38  on  the  5^  per 
cent  preferred  and  1^  per  cent  in  stock 
on  common  stock,  all  due  at  this  time. 

The  passing  of  these  dividends  has 
been  connected,  in  public  discussion, 
with  the  bank  loan  situation,  and  it  is 
inferred  that  the  passing  of  these  divi¬ 
dends  favored  a  continuance  of  the  loans 
advanced  to  Insull  Utility,  Inc.,  and  Cor¬ 
poration  Securities  Company  of  Chi¬ 
cago.  Loans  to  the  two  organizations 
are  said  to  approximate  $73,000,000.  It 
is  obvious  that  the  omission  of  the  pre¬ 
ferred  and  common  dividends  will  make 
it  easier  to  meet  or  reduce  the  bank 
loans.  In  the  aggregate,  Insull  Utility 
Investments,  Inc.,  owes  approximately 
$53,000,000  to  various  banking  institu¬ 
tions,  compared  with  $58,476,000  at  the 
close  of  1930,  while  Corporation  Secu¬ 
rities  owes  approximately  $20,000,000 
to  the  hanks.  Five  leading  banking  in¬ 
stitutions  are  said  to  participate  in  the 
credit. 

Consolidation  of  the  two  Insull  in¬ 
vestment  trusts — Insull  Utility  Invest¬ 
ments,  Inc.,  and  Corporation  Securities 
Company  of  Chicago — is  being  con¬ 
sidered.  This  information  was  given 
out  by  Samuel  Insull,  Jr.,  in  the  annual 
reports  of  the  two  companies  just 
issued.  It  might  also  be  advisable  to 
plan  a  consolidation  with  some  other 
company  under  the  same  general  man¬ 
agement. 

Samuel  Insull  presided  at  the  annual 
meetings  of  the  two  trusts  and  ex¬ 
plained  how  so  great  a  depreciation  in 
values  had  been  incurred.  He  said; 

I  exercised  and  my  associates  e.xercised 
exactly  the  same  judgment  in  purchasing 
stocks  for  our  companies  as  all  you  stock¬ 
holders  exercised  in  purchasing  Insull 
stocks.  In  the  light  of  today,  that  judgment 
was  very  poor.  I  did  as  people  all  over 
the  world  did  at  the  time ;  I  did  the  best 
I  could,  according  to  my  knowledge  and 
ability.  I  had  no  knowledge  that  we  were 
in  for  a  world  crisis  that  would  sweep 
values  throughout  the  world  and  rock 
things  to  their  foundation.  That  is  my 
answer  to  those  who  criticise  me  for  pay¬ 
ing  $.300  a  share  for  Commonwealth  Edi¬ 
son  stock. 

As  stockholders  you  have  suffered 
greatly.  Rut  in  proportion  I  have  suffered 
just  as  much  myself.  With  the  exception 
of  common  stock  dividends  received  by 
me  and  my  family,  which  we  needed  to 
^11,  the  Insull  family  is  in  possession  of 
just  as  much  stock  of  these  two  organi¬ 
zations  as  it  was  on  the  day  they  were 
fornud.  We  are  in  the  same  boat  that 


you  are  in.  I  have  done  the  very  best  I 
know  how,  and  I  have  done  it  honestly. 
There  is  not  a  person  here  who  suffers  as 
much  in  pocket  and  in  reputation  as  I  do. 
But  I  hope  to  carry  the  thing  through  to 
a  final  successful  conclusion. 

T 

Banker  Anticipates 
Better  Bond  Market 

An  expanding  bond  market,  to  the 
detriment,  perhaps,  of  the  market  for 
stocks,  is  anticipated  by  F.  J.  Lisman, 
investment  banker.  He  expressed  this 
opinion  in  an  address  to  the  financial 
advertising  group  of  the  Advertising 
Club  of  New  York  last  week. 

Mr.  Lisman  predicted  a  greater  de¬ 
mand  for  bonds  than  for  stocks  when 
buying  gradually  increases.  When  new 
financing  is  resumed  on  a  large  scale 
Mr.  Lisman  believes  that  the  number 
of  houses  of  issue  will  be  smaller.  He 
believes  that  there  are  many  in  the  field 
who  should  not  be  there. 

With  regard  to  future  prospects,  Mr. 
Lisman  points  out  that  as  the  cost  of 
living  goes  down  there  will  be  an  in¬ 
creasingly  large  surplus  of  money  avail¬ 
able  for  investment  in  securities.  He 
stated  that  many  securities  at  present 


The  spectacular  market  rise  induced 
by  the  prospect  of  legislation  designed 
to  ease  liquidation  has  brought  utility 
stock  averages  up  several  points  follow¬ 
ing  a  dip  to  the  low'  point  for  the 
depression.  The  movement  was^  ac¬ 
celerated  by  the  rush  of  shorts  to  cover. 


are  at  ridiculously  low  prices  and  be¬ 
lieves  that  the  general  investing  public 
will  take  advantage  of  these  prices  in 
a  large  way  just  as  soon  as  the  present 
fear  complex  has  been  overcome.  “We 
are  not  in  a  new  era,”  Mr.  Lisman 
said.  “I  am  inclined  to  think  that  we 
are  back  to  an  old  era  after  having  been 
through  a  fantastic  debauch.” 

T 

British  Electrical  Output 
Increased  in  1931 

In  spite  of  the  general  slackness  of  in¬ 
dustry,  the  British  electrical  trade  con¬ 
tinues  to  make  progress.  Returns  re¬ 
cently  issued  show  a  further  advance  in 
the  output  of  current  suppliers  during 
1931,  the  year’s  total  being  4.46  per 
cent  greater  than  in  1930.  This,  the 
Electrical  World’s  London  corre¬ 
spondent  comments,  should  be  cheerful 
news  to  holders  of  electricity  supply 
shares. 

Even  more  encouraging  as  an  indica¬ 
tion  of  the  progressive  nature  of  the 
industry  is  the  fact  that  the  output  for 
each  quarter  in  recent  years  has  been 
higher  than  for  the  corresponding 
quarter  of  the  preceding  year.  Since 
1924  the  annual  output  has  increased 
by  87  per  cent.  Another  encouraging 
factor  is  that  the  output  for  the  last 
four  months  of  1931  was  6  per  cent 
more  than  in  the  corresponding  period 
of  1930.  This  increase  is  presumably 

T 


Several  power  and  light  stocks  gained 
from  20  to  30  per  cent  in  three  rising 
market  sessions.  The  average  of  50 
representative  stocks  advanced  from 
32.9  a  week  ago  to  36.1  the  middle  of 
this  week.  Utility  bonds  also  made  sub¬ 
stantial  gains  during  the  week. 


Relief  Prospect  Boosts  Stocks 
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PRESIDENT  OF  RUTTENBERG  WORKS  VISITS  PALESTINE 


— irirfp  World  Photos 


The  Ruttenberg  Electricity  Works,  which  now  supply  Palestine  with 
water  power,  have  been  completed.  Lord  Reading  (left),  president 
of  the  works,  is  seen  with  the  Mayor  of  Tel-Aviv  just  after  being 
made  an  honorary  freeman  of  that  city. 


V 

due  in  part  to  the  opening  of  factories 
following  the  abandonment  of  the  gold 
standard  by  the  United  Kingdom. 

T 

Vermont  Commissioner 
Advises  Amalgamation 

Merging  of  small  electric  companies 
that  have  suffered  from  business  condi¬ 
tions  and  are  unable  to  provide  adequate 
service  individually  is  urged  by  Henry 
H.  Shaw,  chairman  of  the  Public  Serv¬ 
ice  Commission  of  Vermont. 

These  companies  were  set  up  over  a 
period  of  years  by  public-spirited  citi¬ 
zens  on  a  co-operative  basis.  Under 
adverse  conditions,  however,  in  many 
cases  rates  have  been  found  inadequate 
and  plant  deterioration  has  resulted.  It 
is  not  practical  for  commissions  to  order 
costly  improvements  by  a  utility  that  is 
losing  money.  The  best  remedy,  Mr. 
.Shaw  believes,  is  to  try  to  sell  such  units 
to  sliong,  well-financed  and  ably  man¬ 
aged  companies  in  adjacent  territory. 

T 

British  Electricity  Board 
Floats  Huge  Loan 

.Arrangements  are  being  made  for  the 
i.^sue  in  the  near  future  of  i'7,()()0,()()0  of 
stock  by  the  British  Central  Electricity 
Hoard  at  95.  The  interest  will  be  5 
jier  cent.  Redemption  dates  will  be 
1955-75.  The  first  interest  payment 
will  be  made  in  October.  The  size  of 
the  issue  ($35,000,000  at  par)  surprised 
financial  circles  in  London,  as  a  con¬ 


siderahly  smaller  amount  was  an¬ 
ticipated. 

The  Central  Electricity  Board  was 
constituted  under  the  electricity  ( supply) 
act,  1926,  to  construct  main  transmis¬ 
sion  lines,  commonly  known  as  “the 
grid,”  to  concentrate  the  generation  of 
electricity  at  standard  frequency  in  the 
most  efficient  stations,  and  generally  to 
increase  the  availability  of  electricity 
throughout  the  country  and  reduce  the 
cost  of  production. 

▼ 

Utility  Revamps  Capital 
During  Adverse  Period 

Taking  advantage  of  certain  conditions 
inherent  in  a  had  business  period,  the 
Public  Service  Company  of  Northern 
Illinois  has  just  completed  a  twelve- 
month  program  under  which  it  has 
practically  revised  its  entire  capital 
structure.  The  net  effect  is  lower  fixed 
charges  and  a  more  eijuitable  ratio  be¬ 
tween  junior  and  senior  jiortions  of 
capital  structure,  providing  an  increas¬ 
ing  backlog  for  senior  financing  when 
the  market  is  more  receptive  to  new 
flotations. 

Last  spring,  when  interest  rates  were 
low,  hut  before  the  bond  market  petered 
out.  the  Cf)mpany  sold  the  largest  bond 
issue  it  had  ever  floated,  a  $4(),()()(),()()() 
issue  of  4j  per  cent  bonds,  series  E'. 
This  provided  sufficient  funds  to  retire 
$22.250.()0()  of  5j  per  cent  bonds,  series 
A,  due  in  1962,  and  $5,000,000  of  the 
same  issue,  series  B,  bearing  the  same 
coupon.  It  also  provided  for  the  re- 
dempfiun  of  a  $10,000,000  issue  of  5  per 


cent  debentures.  The  company  later 
sold  $15,000,000  of  one-year  4  per  cent 
gold  notes  to  discharge  bank  loans. 

A  large  program  of  equity  finaneing 
was  also  carried  out.  Early  in  the  year 
about  $11,000,000  was  raised  througli  an 
offer  of  rights  to  stockholders.  Again, 
in  December,  97,737  shares  of  common 
stock  were  offered  to  stockholders  at 
$100  in  the  ratio  of  one  new  share  for 
each  eight  held,  of  all  classes.  The  sub¬ 
scription  period  ended  a  few  days  ;tgo. 
Part  of  this  was  used  to  retire  an  issue 
of  bonds.  An  addition  of  200,000  shares 
was  made  to  the  authorized  capital 
stock,  bringing  the  total  to  700,000. 

The  balance  sheet  at  the  heginning  of 
1932  showed  funded  debt  of  $107,584,- 
500,  $15,000,000  of  4  per  cent  notes, 
$16,357,600  of  preferred  stock  and  $61.- 
715,700  of  common  stock,  entered  at 
$100  a  share.  The  latter  tlius  accunted 
for  30  per  cent  of  total  capital  liabilities, 
preferred  stock  8  per  cent,  bonds  5.1.6 
per  cent  and  notes  7.4  per  cent. 

▼ 

Commonwea  Ith  Ed  ison 
Earnings  Well  Maintained 

Operating  revenue  of  the  Common¬ 
wealth  Edison  Company  for  1931 
amounted  to  $80,551,164,  against  $84,- 
004,438  in  1930.  Net  income  after  de¬ 
preciation,  taxes  and  charges  amounted 
to  $16,322,541,  or  $10.40  a  share.  Net 
income  for  19.10  was  $16,402,588,  or 
$11.51  a  share  on  smaller  number  of 
shares  outstanding.  .Surplus  earnings 
after  expenses  and  depreciation  and  pre¬ 
ferred  dividends  were  $4,249,693,  agaiii't 
$5,838,318. 

During  the  year  the  company  took 
advantage  of  low  interest  rates  to  retire 
or  provide  for  the  retirement  of  the  first 
mortgage  bonds,  issuing  $85.(K)(),006 
first  mortgage  4  per  cent  gold  bonds. 
The  proceeds  were  used,  in  part,  to  re¬ 
deem  $51,774,000  of  higlier  interest 
bonds  and  in  part  for  other  puri)Oses. 
In  August  the  company  sold  $20, 000, 060 
worth  of  3}  per  cent  gold  notes,  due 
July  30  next.  There  were  no  current 
borrowings  as  of  December  31. 

▼ 

Italian  Utility  Decreases  Dividends 

Eidison  General  Italian  Electric  Com¬ 
pany  has  declared  a  dividend  of  8  per 
cent  for  1931,  as  compared  with  12  per 
cent  in  1930. 

T 

Bond  &  Share  May  Change  Par 

Reduction  of  the  stated  value  of  the 
common  stock  of  the  Electric.  Bond  it 
.Share  Company  to  $5  from  $10  and 
the  exchange  of  one  new  share  mr 
each  three  old  shares  held  were  con¬ 
sidered  by  directors  E'ebruary  19. 
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Twenty-fivc-Million-Dollar 
Loan  by  Brooklyn  Edison 

General  mortage  gold  bonds,  series  E, 
of  the  Brooklyn  Edison  Company,  Inc., 
were  offered  to  the  investing  public  on 
Wednesday  of  the  past  week  to  the 
amount  of  $25,000,000,  the  price  being 
97  and  interest,  yielding  about  5.25  per 
cent.  These  bonds,  dated  January  1, 
1932,  and  maturing  January  1,  1952, 
are  secured,  in  the  opinion  of  counsel, 
hy  a  direct  mortage  on  all  property  and 
franchises  of  the  company,  now  owned 
or  hereafter  acquired,  subject  to  $11,- 
951,000  prior  liens  of  closed  underlying 
mortgages. 

This  entry  of  the  Brooklyn  Edison 
Company  into  the  market  marks  the 
second  venture  of  a  subsidiary  of  the 
Consolidated  Gas  Company  of  New 
York  this  year.  Late  last  month  the 
Xow  York  Edison  Company  issued  first 
and  refunding  mortage  5  per  cent  gold 
bonds,  a  piece  of  financing  involving  a 
total  of  $25,000,000. 

▼ 

National  Sisn  Week 

To  further  the  utilization  and  acceptance 
of  electrical  advertising  the  period  of 
March  14-19  has  been  designated  as 
.\ational  Sign  Week.  The  Commercial 
Xational  Section  of  N.E.L..\.  contem¬ 
plates  the  publication  by  member  com¬ 
panies  of  full-page  newspaper  advertise¬ 
ments  devoted  to  expressions  of  appre¬ 
ciation  from  both  individual  companies 
and  the  association.  President  J.  P. 
Owens  in  summarizing  the  advantages 
of  the  sign  load  has  said : 

“The  promotion  of  electrical  advertis¬ 
ing  should  be  a  major  objective  in  the 
new-business  campaigns  of  every  utility. 
From  every  angle  such  business  is 
highly  desirable.  It  takes  the  com¬ 
mercial  lighting  rate,  is  largely  off- 
peak,  has  a  load  factor  of  20  per  cent 
to  25  per  cent,  fluctuating  only  with  the 
sea^ons ;  is  obtainable  at  a  low  selling 
expense  and  entails  little  or  no  addi¬ 
tional  investment.” 

T 

Parent  Company  Disappoints 
Missouri  Commission 

A  recent  instance  apparently  indicates 
tliat  the  Missouri  Public  Service  Com¬ 
mission,  which,  in  spite  of  protests, 
has  frequently  permitted  non-resident 
holding  or  operating  companies  to  buy 
and  hold  more  than  10  per  cent  of 
the  capital  stock  of  Missouri  public 
utilities  on  the  theory  that  the  out¬ 
side  companies  might  be  able  to  ren¬ 
der  valuable  financial,  engineering  and 
iiianaging  assistance  to  the  utilities 
from  time  to  time,  is  not  so  cer¬ 
tain  on  that  point  as  it  was.  In  a 
deci'-ion  authorizing  the  .Missouri  (ias 


&  Electric  Service  Company  of  Lexing¬ 
ton,  an  operating  utility  controlled  by 
the  Middle  West  Utilities  Company,  to 
sell  $224,000  of  its  5  per  cent  first 
mortgage  bonds  at  not  less  than  75  per 
cent  of  par  value  for  financing  pur¬ 
poses,  the  commission  said  it  took  this 
step  “reluctantly.”  The  appoval  was 
granted  after  the  company  at  a  hearing 
had  asserted  that  it  had  been  unable  to 
sell  the  bonds  at  the  minimum  of  82 
fixed  by  the  commission  in  a  prior 
order  issued  on  November  19,  1931. 

“It  is  disappointing  to  the  commission 
to  observe  in  the  present  instance  that 
the  support  upon  which  the  commission 
has  believed  the  local  utility  might 
rely  in  times  of  stress  should  prove  so 
frail,"  the  commission  commented. 

T 

Kansas  Commissioner 
Cites  Utility  “Crimes** 

Thurman  Hill,  member  of  the  Kansas 
Public  Service  Commission,  which  is 
engaged  in  a  struggle  with  the  Henry 
L.  Doherty  and  other  utility  interests 
operating  in  Kansas,  in  the  course  of  a 
public  address,  said  recently,  addressing 
liimself  to  the  holding-company  question : 

One  of  the  greatest  obstacles  in  the 
way  of  reduction  of  public  utility  rates  is 
the  overcapitalization  of  public  utility  coni- 


NERGY  i)roduction  of  electric  light 
■^and  power  plants  during  the  week 
ended  E'ebruary  13  declined  slightly 
from  that  of  the  preceding  week,  in  ac¬ 
cordance  with  the  usual  downward  trend 
at  this  season  of  the  year.  Compared 
with  1931  the  output  was  down  6.2  per 
cent,  against  6.7  per  cent  five  weeks 
ago,  then  6.7,  5.8  and  5.2  per  cent. 

National  and  regional  changes,  as 
reported  by  the  National  Electric  Light 
Association,  are  shown  in  the  tables. 


panics.  They  are  now  witnessing  the 
beginning  of  an  era  of  atonement  for  their 
earlier  sins  of  overcapitalization  in  the 
period  from  1915  to  1928  when  money  was 
plentiful  and  easily  obtained. 

If  securities  have  been  issued  in  excess 
of  the  cost  of  reproduction  new  of  the 
operating  units,  less  depreciation,  there  is 
a  tendency  on  the  part  of  the  holding  com¬ 
pany  to  maintain  the  earnings  of  the  oi)er- , 
ating  unit  on  a  high  level,  regardless  of 
the  local  conditions  involved,  in  order  to 
enable  the  holding  company  to  obtain  sutfi- 
cient  revenue  to  pay  the  interest  on  its 
bonds,  take  care  of  the  dividends  on  its 
preferred  stock  and  pay  dividends  to  the 
common-stock  holders. 

This  is  one  of  the  crimes  committed  in 
financing  utilities.  Another  is  the  exces¬ 
sive  cost  of  money  borrowed  by  the  utility 
companies  in  the  Middle  West  from  F'ast- 
ern  financial  institutions.  Commissions 
have  in  good  faith  approved  Ixmd  and  stock 
issues  for  such  companies,  e.xpecting  the 
bonds  to  realize  a  price  near  par.  In  t(M> 
many  cases  the  greedy  bond  houses  have 
refused  to  buy  the  bonds  unless  sold  at  a 
cut  price  of  from  75  cents  to  90  cents  on 
the  dollar. 

These  utility  usury  hounds  have  encour¬ 
aged  utility  development  in  order  to  make 
rich  profits.  They  assist  in  organizing 
holding  companies,  mergers  and  subsid¬ 
iaries.  They  encourage  5)yramiding  of 
stock  issues,  always  accompanied  by  high 
cost  of  financing.  Now  the  balloon  is 
coming  down — not  at  the  cost  of  the  East¬ 
ern  Shylocks  but  at  the  terrible  cost  of 
fleeced  investors. 

T 


Weekly  Output,  Millions  of  Ku.-llr. 


1932 

1931 

1930 

1929 

P'ebruary  13 . 

1,579 

1,684 

1,770 

1,718 

February  6 . 

1,589 

1,679 

1,782 

1,726 

.lanuary  30 . 

1,589 

1,687 

1,809 

1,728 

.lanuary  23 . 

1.598 

1,713 

1,826 

1,717 

.lanuary  16 . 

1,602 

1.717 

1,834 

1,737 

January  9 . 

1  619 

1.714 

1,816 

1,734 

Per  Cent 

Chunge  from 

1931 

. - Week 
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Industrial  Activity  Rose  in  January— 
NX/ithin  4  per  Cent  of  1931 


Fallowing  a  decline  from  Novem¬ 
ber  to  December,  the  general  aver¬ 
age  of  industrial  activity  turned  upward 
in  January.  The  decline  was  a  normal 
occurrence  for  the  time  of  the  year, 
but  was  sharper  than  usual.  To  make 
up,  the  January  rise  of  5.4  per  cent 
over  the  December  figure,  or  4.8  points 
on  the  Electrical  World  index,  was 
proportionately  greater  than  in  1929  or 
1930  and  contrasts  with  a  decrease  in 
1931. 

The  curve  continues  under  the  pre¬ 
ceding  year’s,  but  approaches  it  within 
4  per  cent.  That  is  the  nearest  since 
the  autumn  of  1929.  It  may  or  may  not 
indicate  a  turning  point,  but  the  evi¬ 
dence  certainly  points  to  a  decreasing 
disparity  between  recent  operations  and 
those  a  year  earlier. 

Of  individual  industries  that  are  mov¬ 
ing  upward  the  manufacture  of  auto¬ 
mobiles,  parts  and  accessories  stands 
out  conspicuously.  The  index  has  been 


mounting  steadily  from  the  low  point 
last  August.  In  five  months  the  rate  of 
activity  has  almost  doubled.  The  usual 
early  winter  sag  was  completely  absent. 
The  January  figure  is  24  per  cent  higher 
than  in  1931.  No  other  industry  shows 
so  large  a  gain. 

As  was  explained  in  the  issue  of  Feb¬ 
ruary  14,  1931,  on  page  341,  the  indus¬ 
trial  activity  in  this  industry,  as  indi¬ 
cated  by  energy  consumption,  is  not 
immediately  reflected  in  the  statistics  of 
car  output.  It  corresponds  much  more 
closely  with  employment  and  wages,  for 
it  takes  into  account  the  production  of 
parts  and  accessories. 

Other  industries  that  are  above  their 
level  at  the  beginning  of  1931  are  food 
products,  textiles,  chemical,  rubber,  and 
stone,  clay  and  glass  products.  But  the 
industries  that  depend  for  their  pros¬ 
perity  on  new  construction  remain  in 
general  at  a  low  ebb.  Iron  and  steel 
plants  are  down  25  per  cent  compared 


1929  1930  1931  1932 


Index  of  monthly  manufacturing  activity 


(Corrected  for  number  of  workiiiK 
days,  .but  not  for  seasonal  variation) 
Tliese  data  are  compiled  by  Electrical 
Would  aiul  are  l>ased  on  monthly  con¬ 


sumption  of  electrical  enerpy  by  S.SOO 
large  manufacturing  plants  in  various 
industries  and  scattered  throughout  the 
country. 
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Index  of  activity  in  industrial  areas 


with  January,  1931  ;  metal-working  is 
down  nearly  as  much ;  the  lumber  prod¬ 
ucts  industry  is  off  slightly.  Stone,  clay 
and  glass,  strongly  influenced  by  cement 
manufacture,  appear  in  a  relatively  favor¬ 
able  light,  mainly  because  their  Jan¬ 
uary,  1931,  figure  was  e.xceptionally  low. 

Regional  comparisons  for  the  eastern 
part  of  the  country  are  presented  in  the 
table  and  the  smaller  charts.  New  Eng¬ 
land’s  average  is  nearly  as  high  as  a 
year  ago.  Her  metal  industries  are 
down ;  rubber  and  paper  increased.  Tex¬ 
tiles,  after  the  activity  in  the  first  half 
of  1931,  have  receded  and  are  27  per 
cent  below  that  year’s  maximum. 

In  the  Middle  Atlantic  States  the 
metals  and  stone  groups,  severely  down 
from  1931,  adversely  affected  the 
regional  average.  Lessened  activity  in 
North  Central  food  products,  metal  and 
textile  industries  outweigh  the  gains  in 
automobile  manufacture,  resulting  in  an 
average  10.7  per  cent  lower  than  in 
January,  1931. 

d'he  measure  of  industrial  activity 
here  used  is  the  electrical  energy  con¬ 
sumption  in  numerous  individual  i)lants 
as  reported  to  the  Electrical  World. 

▼ 

Arrow-Hart  &  Hegcman 

Profits  Reduced 

Net  profits  of  $250,713  after  deprecia¬ 
tion,  taxes,  inventory  write-down  and 
e.xchange  losses  are  reported  by  the 
Arrow-Hart  &  Hegeman  Electric  Com¬ 
pany  for  the  year  ended  December  31. 
1931.  A  reserve  of  $297,000  to  cover 
the  decline  in  value  of  marketable  securi¬ 
ties  during  1931  was  charged  against 
surplus  account.  Net  profits  for  the 
previous  year  were  $522,529. 
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New  Duties  Affect 
British  Electrical  Imports 

The  “abnormal  importations”  act,  which 
was  passed  last  November,  has  effec¬ 
tively  checked  the  rapid  increase  in  the 
volume  of  certain  electrical  imports  into 
Britain.  The  official  returns  for  Decem¬ 
ber  show  this  very  clearly.  The  items 
on  which  the  “abnormality  duty”  has 
been  imposed,  together  with  the  values 
of  their  imports  in  the  last  three  months 
of  1931,  are  given  in  the  following  table; 

Imports  Into  the  United  Kingdom 

October  November  December 


Radi"  apparatus. . .  £237,000  £390,000  £57,000 

Electric  bulbe .  45,000  97,000  28,000 

Light  fittiuRB .  73,400  94,700  42,000 

Electric  carbons. .. .  24,500  42,400  26,700 


Not  only  was  there  a  marked  decrease 
in  all  cases  in  the  December  import  re¬ 
turns,  but  the  actual  figure  for  that 
month  was  appreciably  below  the  cor¬ 
responding  monthly  average  of  the  first 
nine  months  of  the  year. 

T 

Mill  and  Elevator  Mutual 
Electrical  Code  Ready 

The  1932  edition  of  the  Mill  and  Eleva¬ 
tor  Mutual  Electrical  Code  has  just  been 
issued.  It  is  published  by  the  Mutual 
Fire  Prevention  Bureau,  Chicago.  The 
code  made  its  first  appearance  in  1909, 


P  END  INC  a  return  to  more  receptive 
markets  for  new  security  issues  than 
now  e.xist,  the  Hoosier  Engineering 
Company  has  devised  and  is  offering 
to  utilities  a  two-year  financing  plan  to 
facilitate  transmission  line  e.xtensions. 
The  plan  is  also  designed  to  facilitate 
the  buying  of  transmission  or  distribu¬ 
tion  equpiment  necessary  for  immediate 
needs,  or  the  purchase  of  which,  at 
present  low  prices,  is  considered  advis¬ 
able  for  future  needs. 

I'he  plan  goes  a  step  farther  than 
ordinary  methods  of  short-term  con¬ 
struction  financing.  Normally  the  buyer 
issues  two-  or  three-year  collateral  notes 
secured  by  bonds,  debentures,  etc.  .Stiff 
discounts  on  new  issues  offered  in  the 
current  market,  however,  make  borrow¬ 
ing  less  attractive  than  when  a  securi¬ 
ties  buyers’  market  existed.  The 
Hoosier  Engineering  Company  proposes 
to  take  such  short-term  notes  of  its 
clients  in  payment  for  the  work  it  does 
and  for  the  materials  u.sed  in  construc¬ 
tion,  and  to  place  in  escrow  with  the 
collateral  securing  the  notes  an  amount 
of  cash  up  to  10  per  cent  of  the  face 
value  of  the  notes.  By  previous  ar¬ 
rangement  these  notes  will  be  distrib¬ 
uted  to  the  public  through  an  estab- 


having  been  developed  to  provide  proper 
regulation  for  the  installation  of  wiring 
and  apparatus  in  mills.  The  present  edi¬ 
tion  is  based  largely  on  requirements  of 
the  National  Electrical  Code,  particu¬ 
larly  Article  32,  pertaining  to  hazardous 
locations. 

T 

General  Electric  Pays 
Employees  for  Susgestions 

A  keener  interest  in  learning  to  do  their 
job  a  better  way  netted  employees  of 
the  General  Electric  Company  a  total  of 
$55,739  during  1931.  The  annual  sug¬ 
gestion  report  of  the  company,  just 
issued,  reveals  that  19,595  suggestions 
were  made  by  employees  during  the 
past  year,  or  an  average  of  428  sugges- 
tion.s  for  every  thousand  employees. 

Of  the  total  number  of  suggestions 
submitted  during  the  year,  6,383  had 
sufficient  merit  to  be  adopted  by  the 
company,  or  an  average  of  139  for  every 
thousand  employees.  During  the  year 
32.6  per  cent  of  the  recommendations 
were  acted  upon  favorably,  as  compared 
to  32.1  per  cent  in  1930. 

The  highest  amount  paid  for  a  sugges¬ 
tion  during  the  year  was  $1,000,  which 
was  awarded  to  an  Erie  (  Pa.)  employee. 
The  average  award  per  adopted  sug¬ 
gestion  was  $8.75.  The  high  award  for 
1930  was  also  $1,000,  paid  at  the 
.Schenectady  works. 


lished  investment  house.  It  is  anti¬ 
cipated  that  this  additional  cash  security 
will  materially  reduce  the  note  dis¬ 
counts;  in  fact,  will  reduce  them  to 
levels  not  to  e.xceed  the  average  cost 
of  this  kind  of  financing  under  ordinary 
business  conditions.  The  client  is  not 
restricted  as  to  the  purchase  of  ma¬ 
terials,  but,  naturally,  must  give  the 
construction  job  to  the  Hoosier  Engi¬ 
neering  Company.  A  number  of  trans¬ 
mission  line  material  manufacturers 
have  e.xpressed  their  willingness  to  co¬ 
operate  on  the  same  basis  as  the  Hoosier 
Engineering  Company  in  the  execution 
of  the  plan. 

The  term  of  two  years  anticipates  that 
within  that  period  suitable  long-term 
financing  can  be  arranged  on  an  eco¬ 
nomical  basis  to  provide  for  the  retire¬ 
ment  of  the  notes.  The  notes  may  be 
recalled  before  maturity  on  a  small  pre¬ 
mium  payment.  The  two-year  term  in¬ 
volves  the  speculation  that  industrial 
and  security  conditions  will  improve 
materially  in  that  time.  It  is  reasonable 
to  suppose  that  the  upturn  in  conditions 
will  come  rather  slowly.  If  confidence 
in  the  upturn  is  general  the  present  con¬ 
struction  of  profitable  transmission  line 
projects  woubl  seem  highly  advisable. 


Major  New  Construction 
This  Week 

Electric  power  equipment  to  cost 
over  $80,000  will  be  purchased 
by  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washinston,  D.  C., 
for  naval  air  station,  Sunnyvale,  Calif. 
Bids  will  soon  be  asked. 

Heavy-duty  motors,  controls,  panel- 
boards  and  other  industrial  power 
equipment  estimated  to  cost  over 
$35,000  will  be  installed  in  the  dry  ice 
plant  of  the  California  Carbonic  Ice 
Manufacturins  Company,  San  Francisco, 
Calif.  Total  cost  about  $200,000. 

More  than  $70,000  will  be  expended 
for  electric  power  machinery  and 
equipment  for  the  proposed  cement 
mill  of  the  Edison  Cement  Company, 
Orange,  N.  J.,  in  Raritan  Township, 
N.  J.,  where  land  and  factory  group  are 
being  purchased.  Entire  cost  over 
$500,000. 

About  $100,000  will  be  invested  in 
a  hard-rubber  manufacturing  plant  at 
Chester,  W.  Va.,  by  C.  A.  Smith,  Jr., 
Chester,  and  associates.  All  machinery 
will  be  electrically-operated  and  elec¬ 
tric  equipment  installation  will  approxi- 
mete  $25,000. 

Electric  tools,  motors,  panelboards, 
controls  and  other  electric  power 
equipment  will  be  installed  in  proposed 
engine  house  and  repair  shops  at 
Klamath  Falls,  Ore^  to  be  built  by  the 
Great  Northern  Railroad  Company, 
St.  Paul,  Minn.,  at  an  estimated  cost  of 
$100,000. 

More  than  $150,000  will  be 
expended  by  the  Verde  River  Irrigation 
&  Power  District,  Phoenix,  Ariz.,  for 
electric  power  equipment  for  an 
irrigation  program  on  tract  of  85,000 
acres,  including  pole  lines,  wire  and 
cable,  power  substation  apparatus, 
electrically  operated  pumping  machin¬ 
ery  and  accessories. 

Proposed  meat-packing  plant  of  the 
Malden  Products  Company,  Boston, 
Mass.,  at  Malden,  Mass.,  will  require 
motors,  controls,  conveying,  loading 
and  other  machinery,  motor-driven 
refrigerating  equipment,  etc.,  to  cost 
over  $85,000. 


Brighter  Banking  Outlook 
Steadies  Copper  Price 

The  attempt  to  bolster  banking  resources 
in  this  country  had  the  peculiar  effect  of 
greatly  increasing  foreign  demand  for 
copper,  while  the  domestic  market  re¬ 
mained  quiet.  Prices  showed  an  upward 
tendency  and  foreign  sales  were  about 
20,000  long  tons,  having  increased 


sharply  in  the  past 
tinned  firm. 

week. 

Prices  con- 

Feb.  10,  1932 

Feb.  17,  1932 

f 'ents  per 

Cents  per 

Pound 

Pound 

Copper,  ele<-troly  tic. .  .  . 

6c. 

6.25 

Lead,  Am.  !S.  &  It  price 

3.75 

3.75 

.Xntimony . 

6i 

61 

Nickel,  inRot . 

35.00 

35.00 

Zinc,  spots . 

3.  15 

3.  175 

Tin,  dtraits. . . 

21.40 

22.25 

.Xluminum,  99  per  cent . 

23.  30 

23.30 

T 

Plan  Aids  Financing  of  Line  Construction 
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Supreme  Court  to  Settle  Smith  Case 

Counsel  filed  with  the  Supreme  Court 
of  the  United  States  on  February  13 
iiKjtions  seeking  to  have  the  court  de¬ 
cide  the  whole  matter  in  controversy 
in  the  case  involving  the  right  of 
(ieorge  Otis  Smith  to  hold  office  as  a 
member  and  chairman  of  the  Federal 
Power  Commission.  They  asked  to 
have  the  case  specially  advanced  for 
argument. 

T 

Southeastern  N.E.L.  A.  Alters  Plan 

C.  M.  Kilian,  executive  secretary  of  the 
Southeastern  Division.  X.E.L.A.,  an¬ 
nounces  that  this  body  will  not  hold  a 
convention  this  year  hut  will  substitute 
a  two-day  conference  of  delegates  with 
no  entertainment  features. 

T 

Utility  Matters  Lively  in  Borger 

Controversy  between  the  city  of  Bor¬ 
ger,  Tex.,  and  the  Panhandle  Power  & 
Light  Company  over  electric  light 
rates  led  the  city  to  pass  an  ordinance 
reducing  the  rates  and  suhsetiuently  to 
grant  a  franchise  without  vote  of  the 
people  for  the  installation  of  a  compet¬ 
ing  service.  I'lie  company  replied  by 
cutting  off  the  street  lamps  because  of 
unpaid  hills,  leaving  the  city  in  dark¬ 
ness,  and  it  demands  that  the  new 
franchise  he  submitted  to  popular  vote. 
It  is  also  proposed  to  vote  on  recall  of 
the  Mayor  and  City  Commission. 

T 

Tillamook  Project  Comes  Up 

Xo  active  support  or  opposition  was  in 
evidence  at  the  conference  of  the 
Oregon  Hydro-Electric  Commission  on 
the  preliminary  petitions  for  appropria¬ 
tion  of  water  from  the  Trask  River  and 
the  development  of  approximately  4,000 
hp.  in  Tillamook  County  by  the  orgati- 
ization  of  a  people’s  utility  district. 
.Some  thought  that  the  district  should 
he  formed  if  it  is  economically  feasible 
for  the  residents  to  deveh^p  atid  dis¬ 
tribute  their  own  power.  Others 
pointed  out  that  a  hydro  develojiment 
would  seriously  affect  the  lumber  in¬ 
terest  ill  Tillamook  County,  since  the 
Mountain  States  Lower  Company,  serv¬ 
ing  that  territory,  consumes  hog  fuel 
and  timber  waste  from  the  sawmills. 
.A  final  report  on  setting  up  the  district 
is  to  he  issued  April  9. 

T 

More  Indiana  Rate  Happenings 

Lafayette  light  and  power  users,  as  the 
outcome  of  long  negotiations  with  the 
I’uhlic  .Service  Company  of  Indiana, 
have  gained  a  reduction  in  industrial 
and  domestic  rates  amounting  to  $60.- 
000  a  vear.  Reduced  rates  for  the  mu¬ 


nicipal  electric  plant  at  Richmond  have 
been  estajilished  following  an  order 
from  the  Public  Service  Commission 
requiring  an  annual  reduction  of  $100,- 
0(XJ  in  its  earnings.  The  Madison  City 
Council  has  unatiimously  declared  re¬ 
vised  rates  of  the  Madison  Light  & 
Power  Company  to  he  discriminatory 
atid  unfair.  A  petition  will  ask  the 
commission  to  review  the  case. 


▼ 

M.I.T.  ALUMNI  DINE  WITH 
1,500-KV.  GENERATOR 


— Kcyntone  View  Co. 


Towering  above  the  tables  where 
former  M.I.T.  students  met  for 
their  annual  dinner  this  month  was 
a  1,500,000-volt  generator  built  by 
Dr.  Robert  J.  de  Graaff.  An  end¬ 
less  belt  passing  through  two 
spheres  and  subjected  to  contin¬ 
uous  brush  discharge  brought  the 
potential  to  this  value. 

T 

St.  Louis  Utility  Buys  Two  Plants 

Conditional  apjiroval  has  been  given 
by  the  Missouri  Public  Service  Com¬ 
mission  to  the  Union  Electric  Light  & 
Power  Company  of  St.  Ixmis  to  acquire 
two  generating  stations  from  the  St. 
Louis  Public  Service  Company,  a  street 
railway  utility,  at  a  cost  of  $2,100,000. 
'i'hc  street  railway  company  must  make 
a  satisfactory  contract  for  its  require¬ 
ments  first. 

T 

Engineers  for  Rate  Cut  in  Denver 

Engineers  employed  by  the  city  of 
Denver  to  examine  into  the  rate  base 
of  the  Public  .Service  Company  of  Colo¬ 
rado  recommend  a  reduction  of  7.7  per 
cent  in  the  domestic  rates  and  that  the 
penalty  for  tardy  payment  he  reduced 


from  10  to  5  per  cent.  The  engineers 
value  the  company’s  property  at  $.%,. 
409,468  against  the  companv’s  figure  of 
$45,205,729. 

T 

Purchased  Energy  for  Church  Plant 

lAir-reaching  plans  for  the  development 
of  a  publishing  center  by  the  Christian 
Science  organization  in  the  Back  Bay 
of  Boston  involve  the  purchase  of  all 
the  energy  for  this  group  of  building's 
from  the  Boston  Edison  company,  pro- 
po.sals  for  isolated-plant  construction 
having  been  rejected.  An  immediate 
increase  of  300  kw.  in  connected  load  is 
contemplated.  The  existing  supply  is 
400  kw. 

T 

Electronic  Music  Interests  A.I.E.E. 

Musical  possibilities  of  electrical  oscil¬ 
lations  will  be  demonstrated  at  an  eve¬ 
ning  meeting  of  the  A.I.E.E.  in  Xew 
^*ork  on  February  26.  4'he  theory  of 
this  art,  its  present  state  and  its  future 
will  he  discussed,  and  the  electronic 
organ  piano,  the  ranger  tone  electric 
organ  and  three  of  Professor  There¬ 
min’s  devices  will  he  demonstrated.  Dr. 
W  alter*  Damrosch,  who,  as  well  as  Leo¬ 
pold  Stokowski  and  other  eminent  mu¬ 
sicians.  is  interested  in  the  new  music, 
will  speak. 

T 

Hoover  Portrait  for  Founder  Bodies 

A  large  portrait  of  President  Hoover 
was  unveiled  on  E'ebruary  15  at  a  meet¬ 
ing  of  the  United  Engineering  trustees 
in  the  Ivngineering  .Societies  Building.', 
Xew  York.  The  President  sat  for  this 
portrait  in  response  to  a  reipiest  from 
the  four  national  engineering  societies  of 
civil,  miying  and  metallurgical,  mechan¬ 
ical  and  electrical  engineers.  He  was 
formerly  president  of  the  .American  In¬ 
stitute  of  Mining  and  Aletallurgical  En¬ 
gineers.  This  portrait  was  painted  by 
Philip  A.  de  Laszlo.  Gaiio  Dunn,  for¬ 
mer  president  .A.I.E.E.,  delivered  tlic 
jHirtrait  with  an  appreciative  statement. 

T 

Breaker  Explodes,  Service  Goes  On 

Mechanical  failure  of  some  structural 
part  is  the  early  diagnosis  of  the  cause 
for  a  circuit-breaker  e.xplosion  followed 
by  an  obstinate  oil  fire  that  occurred  in 
the  132-kv.  switching  .structure  at  the 
W  aukegan  station  of  the  Public  .Service 
Company  of  Xorthern  Illinois  on  Feb¬ 
ruary  16.  The  trouble  put  one  of  the 
southgoing  132-kv.  lines  out  of  commis¬ 
sion  hut  caused  no  actual  service  inter¬ 
ruption  because  of  the  prompt  function¬ 
ing  of  relays  and  the  existence  of 
parallel  lines  in  the  territory  served. 
'I'he  explosion  occurred  while  the  e(|uip- 
ment  was  at  rest,  no  switching  or  other 
operations  lieing  in  process. 
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Electrical  Men  Join  Move 
for  Noise  Measurements 

•‘Preparation  of  general  standards  of 
nomenclature,  units,  scales  and  nieasure- 
nient  in  the  field  of  acoustics,  with 
special  reference  to  noise  ineasure- 
niciils,”  is  the  definition  officially  given 
of  the  scope  of  the  work  of  a  sectional 
comiiiittee  on  noise  measurement  to 
function  under  the  technical  leadership 
of  the  Acoustical  Society  of  America. 
Organi/ation  of  this  committee  under 
the  procedure  of  the  American  Staml- 
ards  Association  was  recommended  at  a 
general  conference  recently  held  at 
which  representatives  of  18  national 
bodies  were  present. 

The  object  in  view  is  to  correlate  the 
activities  of  various  technical  and  trade 
organizations  which  have  been  attempt¬ 
ing  individually  to  set  up  standards  for 
noise  measurement.  Eight  such  organ¬ 
izations  now  have  committees  on  this 
subject,  which  has  given  rise  to  discus¬ 
sions  at  recent  meetings  of  the  American 
Institute  of  P'lectrical  Engineers.  That 
body  was  represented  at  the  conference 
tirst  referred  to,  as  were  the  electric 
light  and  power  utilities,  the  N.E.M.A., 
the  X.E.L.A.,  the  Association  of  Edison 
Illuminating  Companies,  the  fan  manu¬ 
facturers,  communication  engineers  and 
others  in  whose  activities  or  products 
noise  accompanying  the  use  of  electricity 
is  an  element. 

T 

Water-Type  Breakers 
Used  in  11 -Kv.  Service 

Progress  achieved  in  the  development 
of  circuit  breakers  utilizing  water  or 
steam  in  place  of  oil  has  been  so  rapid 
abroad  that  in  the  e.xtcnsion  to  the 
Wuppertal  power  station  of  the  Corpo¬ 
ration  of  Barmen,  Germany,  just  com¬ 
pleted,  this  type  of  breaker  has  been 
adopted  for  regular  service, 

J  he  installation  consists  of  ten  break¬ 
ers.  each  rated  for  a  carrying  capacity 
of  350  amp.  at  1 1  kv.,  but  with  a  ruptur¬ 
ing  capacity  of  15,000  amp.  It  is 
claimed  that  the  use  of  water  in  this 
type  of  breaker  causes  the  gas  evolved 
"hen  the  contacts  are  separated  to  be 
completely  deionized  before  the  recovery 
voltage  reaches  a  value  at  which  an  arc 
could  be  maintained  or  struck. 

The  underlying  principle  is  that  the 
steam  generated  due  to  the  formation 
of  the  arc  under  water  expands  adiabati- 
Cally  and,  becoming  saturated,  instan¬ 
taneously^  condenses.  Owing  to  the 
'aturated  state  of  the  steam,  the  mole¬ 
cules  are  closely  packed,  in  consequence 
nf  which  the  free  electrons  in  the  arc 
"pace,  being  within  the  radius  of  attrac¬ 
tion  of  the  molecules,  are  immediately 
tieutralized  and  the  arc  space  becomes 
deionized.  A  feature  of  the  e.xpansion 


breaker  is,  therefore,  the  remarkable 
freedom  from  burned  and  pitted  con¬ 
tacts. 

T 

Heat-Pump  Efficiency  Is 
Hish  in  California  Building 

After  several  months  of  operation  the 
reversed. refrigeration  cycle  used  for  the 
heating  of  the  thirteen-story  office  build¬ 
ing  of  the  Southern  California  Edison 
Company,  Los  Angeles,  Calif.,  is  re¬ 
ported  by  the  engineers  of  that  organi¬ 
zation  to  have  fulfilled  all  expectations 
and  to  indicate  a  great  future  for  this 
latest  step  in  providing  complete  air 
conditioning  in  office  and  commercial 
buildings. 

The  heat  pump  or  reversed  refrigera¬ 
tion  cycle  for  the  delivery  of  heat  was 
first  suggested  by  Lord  Kelvin  75  years 
ago,  has  been  introduced  by  T.  G.  N. 
Haldane  in  some  pioneering  installations 
in  England  (see  page  315,  August  15, 
1930,  Electric.\l  World),  and  while 
widely  discussed  for  possible  introduc¬ 
tion  in  this  country  it  was  first  tried 
out  on  a  large  scale  in  the  new  Southern 
California  Edison  Building. 

Operation  up  to  the  middle  of  this 
winter  shows  that  for  every  kilowatt- 
hour  expended  in  the  system  the  equiva¬ 
lent  of  2.1  kw.-hr.  has  been  liberated  in 
the  form  of  useful  heat  in  the  building. 
If  a  heater  had  been  installed  in  the 
lower  ventilating  system  and  the  capac¬ 
ity  of  the  refrigeration  equipment  thus 
more  fully  used,  this  figure,  it  is  esti¬ 
mated,  would  have  been  about  2.8  kw.-hr. 


Mercury  Vapor  Reduces 
Contact  Resistance 

As  the  result  of  careful  investigations 
aimed  to  disclose  the  reasons  for  the 
reduced  contact  resistance  observed 
when  carbon  brushes  operate  on  brass 
rings  in  an  atmosphere  of  hydrogen, 
Westinghouse  engineers  announce  the 
unearthing  of  some  interesting  facts. 

riiree  conclusions  reached  are  ( 1 ) 
that  the  atmosphere  surrounding  a  con¬ 
tact,  whether  it  be  at  atmospheric  pres¬ 
sure  or  at  a  pressure  as  low  as  50 
microns,  has  little  effect  on  the  electrical 
characteri.stic  of  the  contact ;  (2)  that 
a  small  amount  of  mercury  vapor  in  a 
non-o.xidizing  atmosphere  around  a 
sliding  contact  will  result  in  a  very  low 
contact  drop,  and  ( 3 )  that  the  change 
in  the  contact  with  the  introduction  of 
mercury  vapor  is  such  as  to  make  it 
behave  like  a  constant  ohmic  resistance. 

In  an  investigation  conducted  by  R. 
M.  Baker  of  Westinghouse  a  drop  of 
less  than  0.02  volt  was  found.  The 
mercury  vajjor  in  the  case  of  machinery 
operating  in  an  artificial  atmosphere 
was  unintentionally  introduced  by 
vaporization  of  the  mercury  seal  used  to 
maintain  the  non-oxidizing  atmosphere. 

The  commercial  application  of  this 
information  has  not  yet  been  made,  but 
Mr.  Baker  anticipates  the  possibility 
of  such  a  development.  The  increased 
operating  efficiencies  possible  might  in¬ 
volve  some  notable  changes,  both  in 
design  and  installation  in  certain  rotat¬ 
ing  equipment. 


T 

PHOTO  TUBE  WEIGHS  INGREDIENTS  FOR  CONCRETE 


Toledo  Scales  Company  equipment  at  the  works  of  the  Cranford 
Company,  Brooklyn,  N.  Y.,  adapts  a  General  Electric  photo-electric 
tube  to  the  proportioning  by  weight  of  concrete  aggregates.  Each 
material  used  requires  a  separate  beam  on  the  front  of  the  gage. 
When  the  beam  rises  the  relay  is  actuated  and  the  feed  is  cut  off. 
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Unwise  penny  pinching 


L.W.W.MORROVV 

Editor 


Harold  Babbitt  Smith 


* 


Expense  cutting  can  be  carried  to  an  ex¬ 
treme  if  a  true  perspective  is  lost.  Financial 
pressure  of  immediate  moment  should  not  jeop¬ 
ardize  the  progress  of  the  industry  or  result  in 
ultimate  costs  far  greater  than  the  immediate 
savings. 

For  example,  the  wholesale  discharge  of  engi¬ 
neers  by  utilities  and  manufacturers  because  of 
business  stagnation  is  a  bad  policy.  It  creates 
immediate  competition  and  destroys  the  morale 
of  those  still  employed.  Beyond  this  it  jeopard¬ 
izes  the  industry’s  advance,  for  this  rests  upon 
engineering  developments. 

Another  example  of  ill-advised  economy  is  a 
saving  in  expenses  for  contacts  with  and  services 
to  customers.  Fuse  renewals,  appliance  repairs, 
“home  service’’  girls  and  many  other  items  seem¬ 
ingly  are  expensive  and  can  be  eliminated.  As  a 
matter  of  fact,  these  are  essential  a‘s  never  before. 
They  give  true  public  relations  returns  and  a  serv¬ 
ice  that  the  customer  values  beyond  mere  money. 
The  utility  business  can  be  successful  only  in  the 
degree  to  which  it  has  the  faith  and  confidence 
of  its  customers,  and  this  is  obtained  only  by 
personal  contacts.  Here  is  the  major  executive 
reason  for  home  services,  especially  in  this  period 
when  the  customer  is  in  a  depressed  and  dis¬ 
gruntled  mood.  Even  the  rigid  enforcement  of 
rules  for  delinquent  bills  should  be  considered 
from  the  point  of  view  of  the  customer  and  with 
good  public  relations  in  mind  instead  of  pounds 
of  flesh. 

d  his  is  not  a  time  for  penny  pinching  on  aspects 
of  the  business  that  are  necessary  and  fundamen¬ 
tal,  yet  financial  pressure  is  so  great  that  evidence 
is  found  in  many  parts  of  the  country  that  unwise 
economies  are  being  instituted.  They  should  be 
checked  and  stopped. 


By  the  death  of  Dr.  Smith  last  w’eek  the 
electrical  engineering  profession  has  been  be¬ 
reft  of  a  pioneer  investigator  of  solid  dielectrics 
and  high-voltage  phenomena  whose  researches  be¬ 
gan  nearly  forty  years  ago.  His  departure  re¬ 
moves  from  the  field  of  electrical  technology  an 
educator  of  high  repute,  one  singularly  capable 
of  inspiring  in  young  men  the  insatiable  curiosity 
which  lures  them  into  the  “quest  of  the  unknown” 
— his  own  favorite  theme. 

Always  a  hard  worker  in  the  affairs  of  the 
American  Institute  of  Electrical  Engineers,  he 
rose  through  the  directorship  and  a  vice-presi¬ 
dency  to  the  presidency  in  1929.  He  was  then 
privileged  to  see  the  fruition  of  his  long  efforts 
to  bring  the  Institute  to  the  members  by  enlarged 
and  co-ordinated  activities  of  the  branch,  section 
and  district.  As  the  years  go  on  the  timely  de¬ 
centralization  which  he  more  than  any  one  else 
effected  will  be  remembered  as  his  foremost  con¬ 
tribution  to  the  Institute  and  to  the  profession. 
Meanw'hile  his  many  other  services  to  engineer¬ 
ing  advance  and  professional  good  citizenship 
fully  confirmed  the  rank  accorded  him  by  his  col¬ 
leagues.  From  men  like  him  comes  the  altruism 
which  lifts  applied  electricity  high  in  the  estima¬ 
tion  not  only  of  its  devotees  but  also  of  those  who 
profit  by  its  availability. 


Load-factor  business  needs  no  capital 

Back  in  1922  the  use  factor  of  utility  generat¬ 
ing  stations  was  38;  in  1927  it  had  decreased 
to  35.5  and  in  1931  to  31.6.  In  nine  years  the 
output  grew'  from  47,000,000,000  to  92,000,000,- 
000  kilowatt-hours  and  the  generating  capacity 
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from  14,U00,000  to  33,000,000  kilowatts — an 
enormous  growth.  But  the  hours’  use  per  year 
of  the  generating  capacity  decreased  about  6.5 
per  cent. 

Generating-station  equipment  is  idle  70  per 
cent  of  the  time.  New  capital  for  expanding 
usual  services  is  difficult  to  obtain.  Many  unex¬ 
ploited  load-factor  services  exist  that  require  no 
added  facilities  and  no  new  capital.  Logic  as 
well  as  opportunity  points  toward  the  develop¬ 
ment  of  classes  of  business  that  will  improve  load 
factor.  Concentrated  attention  can  be  given  to 
this  activity  by  commercial  departments  to  the 
dollar  advantage  of  the  industry. 

Industrial  establishments  are  on  low  production 
levels,  and  perhaps  a  rate  inducement  would 
change  their  working  hours  with  a  consequent  im¬ 
mediate  saving  to  both  manufacturer  and  utility. 
It  might  bring  a  permanent  shift  in  working  hab¬ 
its.  Even  the  little  electric  clock  brings  in  about 
$4,000,000  a  year  and  works  twenty-four  hours 
a  day  with  a  supply  equal  to  one  10,000-kw.  gen¬ 
erator.  Water  heating,  air  conditioning,  street 
lighting,  floodlighting,  home  lighting,  industrial 
electric  heat,  electrochemical  processes — there 
are  many  services  undeveloped  or  unsold  that 
would  improve  load  factor.  Why  not  turn  engi¬ 
neering  as  well  as  commercial  departments  loose 
on  each  property  to  get  this  kind  of  business? 

Invest  a  dehoarded  dollar 
— and  spend  one 

WITHOUT  a  doubt  the  drive  against  hoard¬ 
ing  instituted  by  President  Hoover  will  be 
more  effective  than  any  of  the  other  measures  so 
far  applied  to  turn  blue  into  rose — more  effective 
because  its  mechanism  is  the  only  one  aimed 
straight  at  the  individual.  Its  effective  results  will 
convince  the  individual  that  he  alone,  not  some 
mysterious  credit  magic,  governs  his  economic 
salvation.  With  that  lesson  taught,  confidence 
should  grow  heartily. 

One  suggestion  should  receive  consideration. 
The  announced  intention  is  to  get  the  hoarder  to 
invest  his  secreted  savings  or  restore  them  to  the 
banks.  Why  not  assume  that  he  has  a  third  dol¬ 
lar  and  ask  him  to  spend  it  for  something  he  has 
needed  for  some  time?  In  other  words,  to  induce 
the  full  circulation  of  currency  the  anti-hoarding 


drive  could  well  be  accompanied  by  a  drive  to 
bring  a  resumption  of  spending.  That  prices  are 
low  and  may  not  go  lower  is  one  effective  argu¬ 
ment.  Some  persons,  too,  would  part  with  a  dol¬ 
lar  more  quickly  in  return  for  something  useful 
than  invest  it,  pay  it  in  taxes  or  even  give  for  un¬ 
employment  relief.  A  dollar  in  circulation  is  just 
as  effective  in  the  retail-w’holesale  channels  as  it 
is  in  the  bank,  in  good  securities  or  in  the  tax 
coffers. 

An  indirect  aid  to  the  work  of 
farm  demonstrators 

COMPREHENSIVE  summary  of  the  lat¬ 
est  available  information  on  more  than  a 
hundred  rural  uses  of  electricity  has  recently  been 
issued  by  the  Committee  on  the  Relation  of  Elec¬ 
tricity  to  Agriculture  under  the  title  “Electricity 
on  the  Farm.”  Containing  332  pages  of  valuable 
information  supplemented  by  570  illustrations,  87 
charts  and  160  tables,  it  is  needless  to  say  that  a 
copy  should  be  in  the  hands  of  every  person  try¬ 
ing  to  interest  farmers  in  the  installation  of  elec¬ 
tricity.  But  it  is  possible  that  another  and  prob¬ 
ably  more  valuable  use  will  be  overlooked — that 
is,  the  distribution  of  the  publication  among 
farmers  who  are  already  on  electric  service  lines 
but  who  must  be  induced  to  apply  electricity  more 
extensively  if  they  are  to  receive  the  maximum 
economy  from  it. 

Presented  in  attractive  form  as  it  is,  it  does  not 
seem  unreasonable  to  believe  that  farmers  would 
be  glad  without  any  urging  to  read  it  from  cover 
to  cover  and  even  to  keep  it  as  a  reference  book. 
Farmers  possess  to  a  greater  degree  than  urban 
people  a  dislike  to  being  forced  into  purchasing 
anything.  They  like  to  have  all  the  facts  and 
ponder  over  them — to  “sell”  themselves,  in  other 
words.  They  have  fewer  distractions  on  winter 
nights  than  the  city  dwellers  and  might  volun¬ 
tarily  read  and  study  such  an  interesting 
compilation. 

If  every  farm  demonstrator  for  a  utility  com¬ 
pany  and  every  farm  salesman  for  manufacturers 
or  dealers  carried  such  a  book  with  him,  gave  his 
prospective  customer  a  glimpse  of  it  and  offered 
to  send  a  copy  upon  request,  it  is  doubtful  whether 
there  would  be  any  waste  circulation.  Further¬ 
more,  the  cost  of  distributing  these  booklets  in 
quantities  is  surely  a  very  inexpensive  way  of  in- 


Pchniary  20, 1932  —  ELECTRICAL  WORLD 


351 


directly  creating  a  desire  for  greater  use  of  elec¬ 
trical  applications. 

The  book  comes  about  as  near  to  having  the 
intriguing  points  of  the  best  mail-order  catalogs — 
which  have  developed  so  much  farm  business — 
as  anything  on  this  subject  has  done  so  far.  It 
contains  most  of  the  desire-creating  elements  and 
goes  further  by  showing  definitely  what  can  be 
accomplished  with  the  applications  discussed,  how 
much  benefit  will  be  derived  and  what  costs  will 
be  incurred. 

Dielectric  research  progresses 

IN  d'HT  session  devoted  to  research  at  the 
winter  convention  of  the  American  Institute  of 
Electrical  Engineers  two  papers  in  the  field  of 
dielectrics  and  insulation  served  to  call  attention 
to  progress  which  advances  knowledge  as  to  the 
nature  of  the  underlying  processes  involved  in  the 
behavior  of  dielectrics  as  insulators.  One  of  the 
papers  discussed  the  phenomenon  of  dielectric 
absorption  or  residual  charge  and  its  influence  on 
the  losses  in  dielectrics  resulting  from  alternating 
stress. 

It  was  shown  in  convincing  fashion  that  it  is 
possible  to  predict  completely  the  alternating- 
current  behavior  if  the  short  time  charge  and  dis¬ 
charge  curves,  under  continuous  potential,  are 
known.  bAperiinental  methods  were  described 
for  the  taking  of  such  curves.  In  the  discussion  it 
was  brought  out  that  these  results  indicate  that 
dielectric  loss  is  linked  with  dielectric  absorption, 
which  means  that  the  loss  is  a  pure  ohmic  loss  in 
most  cases,  although  at  high  frequencies  the  ori¬ 
entation  of  polar  molecules  may  be  a  contributing 
factor.  This  is  a  distinct  advance  from  days  not 
so  long  past  when  dielectric  losses  were  frequently 
referred  to  as  being  of  the  nature  of  hysteresis, 
as  in  magnetic  materials.  These  statements,  how¬ 
ever,  were  never  backed  by  exact  knowledge  and 
frequently  were  only  another  way  of  expressing 
ignorance  of  the  subject. 

d'he  second  paper  had  to  do  with  the  ever- 
interesting  subject  of  dielectric  breakdown.  Both 
in  the  paper  and  in  the  discussion  it  was  evident 
that  we  have  now  reached  a  point  where  it  is 
tlefinitely  known  that  under  a  sufficiently  high 
value  of  voltage  dielectrics  will  fail  instantane¬ 
ously,  and  at  values  of  stress  which  are  independ¬ 
ent  of  the  thickness  of  the  sample  and  of  the  tem¬ 


perature  over  a  considerable  range.  This  is 
known  as  the  pure  electric  breakdown.  It  is  also 
recognized  that  the  so-called  thermal  type  of 
failure  results  from  relatively  low  values  of 
stress,  applied  over  long  periods  of  time  during 
which  the  body  of  the  insulation  becomes  heated 
by  internal  losses,  resulting  in  high  internal  tem¬ 
peratures,  increased  local  conductivity,  secondary 
ionization  and  ultimate  failure.  These  two  types 
or  failure  are,  therefore,  quite  different  as  to  their 
ultimate  nature.  F'ailures  of  the  first  kind  require 
voltage  gradients  far  in  excess  of  those  in  prac¬ 
tice. 

Most  of  the  failures  met  in  practice  are  of  the 
second  type,  and  studies  of  this  character  have 
brought  out  the  importance  of  internal  tempera¬ 
tures  and  the  necessity  for  providing  against  them 
in  design.  The  paper  referred  to  presented  evi¬ 
dence  which  the  authors  felt  indicated  a  third  type 
of  failure,  lying  between  the  other  two  and  obey¬ 
ing  a  regular  law.  In  the  discussion  which  fol¬ 
lowed  the  general  opinion  appeared  to  be  that 
this  claim  was  not  completely  warranted  and  that 
the  apparent  intermediate  type  of  failure  repre¬ 
sented  uncontrollable  physical  conditions  between 
the  regions  of  low-temperature  electric  breakdown 
and  the  high-temperature  thermal  breakdown  on 
sustained  stress. 

An  endowed  history  of 
electrical  engineering 

Ar  THE  winter  meeting  of  the  A.I.E.F. 

.  President  C.  E.  Skinner  suggested  that  an 
authoritative  history  be  written  about  electrical 
men  and  electrical  developments  in  this  country. 
Many  pioneers  still  live  to  make  first-hand  inform¬ 
ation  possible,  and  experience  indicates  that  care¬ 
ful  investigation  is  needed  to  fix  dates  of  inven¬ 
tion  and  individual  contributions  definitely.  I  his 
task  is  of  great  difficulty.  It  requires  an  author 
with  a  glowing  pen  if  he  is  not  to  produce  a  dry 
tome  of  little  sustained  interest  or  romance.  But 
no  more  valuable  or  worth-while  suggestion  could 
be  made,  and,  since  this  is  not  a  commercial  proj¬ 
ect,  it  is  to  be  hoped  that  a  committee  will  he 
organized  to  produce  the  endowment  and  select 
the  author  to  do  the  work.  Records  are  very 
incomplete  and  time  is  passing.  This  undertaking 
should  be  started  at  once. 
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Robert 
J.  Graf 


ABYLLESBY  man  ever  since  H.  M.  Byllesby  &  Com¬ 
pany  was  founded  in  1902,  at  which  time  he  joined 
“  the  organization  at  the  age  of  twenty  as  secretary 
and  assistant  treasurer,  Robert  J.  Graf  has  justified  the  choice 
for  this  post  of  so  young  an  individual  by  the  steady  prog¬ 
ress  he  has  made  in  the  executive  ranks  of  the  great  utility 
firm.  In  fact,  he  may  be  said  to  have  grown  wdth  the  busi¬ 
ness  to  which  his  entire  career  has  been  devoted.  In  1914  he 
w.is  elected  vice-president  of  the  company,  and  in  1924, 
following  the  death  of  Colonel  Byllesby,  he  became  its 
first  vice-president.  He  holds  the  same  office  in  the 
B\ilesby  Engineering  &  Management  Corporation  and  is 


an  executive  or  director  of  the  Standard  Gas  &  Electric 
Company,  the  Standard  Power  &  Light  Corporation  and 
their  subsidiary  and  affiliated  companies.  He  was  until 
quite  recently  president  of  the  San  Diego  (Calif.)  Consoli¬ 
dated  Gas  &  Electric  Company. 

Mr.  Graf  w'as  born  in  1882  in  Washington,  D.  C.,  and 
was  educated  in  the  common  and  preparatory  schools  of 
that  city.  He  is  a  member  of  the  American  Institute  of 
Electrical  Engineers  and  of  the  National  Electric  Light 
Association  as  well  as  of  numerous  technical,  social,  athletic 
and  educational  societies  and  clubs  in  Chicago,  where  he 
lives;  New  York  and  elsewhere. 


The  Holding  Company 

at  the  Crossroads 


By  H.  M.  CAMERON 

liiiatH'ial  fidilor  Electric  a  i.  World 


IS  'I'Hl*-  utility  merger  movement  completed?  Will 
control  in  the  industry  tend  to  concentrate  further  or 
is  a  degree  of  decentralization  on  the  horizon? 
W’hat  will  determine  the  future  trend  of  utility  develop¬ 
ment  along  these  lines?  The  depression  has  ])rovided 
a  testing  ground  for  many  of  our  economic  institutions. 
'I'he  jirospect  of  a  return  to  more  active  husiness  strongly 
suggests  an  introspective  study  in  an  attempt  to  determine 
the  part  to  he  played  hy  the  utilities,  especially  the  hold¬ 
ing  com|)anies,  and  the  prohahle  course  of  their  develop¬ 
ment  in  the  next  two  or  three  years. 

W  hen  the  tide  of  husiness  turned  downward  in  1929 
the  concentration  movement  which  had  flourished  in  the 
utility  held  for  more  than  a  decade  was  suddenly  and 
irresistibly  checked.  Large  projected  mergers  and  re¬ 
groupings  were  postponed  inclefinitely.  Two  and  a  half 
years  later,  although  operating  utility  earnings  have  al¬ 
most  maintained  their  ])eak  levels,  the  effect  on  holding 
comjianv  earnings  has  been  cpiite  noticeable.  The  merger 
movement  has  not  been  resumed  and  holding  company 
hnancing  is  virtually  at  a  standstill.  W’hat  will  he  the 
nature  of  marketing  conditions  for  senior  holding  com¬ 
pany  securities  in  the  next  two  years  is  still  ])rohlematical. 

W'hether  or  not  these  jirojected  mergers  and  regroup¬ 
ings,  especially  under  hanking  initiative,  will  he  resumed, 
and  whether  or  not  the  holding  company  will  resume 
its  position  as  a  major  vehicle  in  utility  finance,  depends 
on  the  trend  of  three  or  four  important  developments  of 
the  next  two  or  three  years,  hhe  alternative  is  a  gradual 
increase  in  operating  company  financing  and  a  more  or 
less  definite  limitation  of  the  executive  functions  formerly 
assumed  hy  the  holding  company.  There  is  nothing  on 
the  horizon  to  suggest  any  great  changes,  except  some 
decentralization,  in  those  comjianies  which  have  made 
themselves  indispensable  and  'lave  been  built  permanently 
into  the  utility  structure  of  the  nation.  There  is  a  type 
of  holding  comjxiny,  however,  which,  conceivably,  may 
shift  its  emphasis  from  a  position  of  control  to  one  of 
acquiring  carefully  chosen  minorities.  Such  companies 
would  thus  assume  the  function  more  of  the  investment 
trust  with  a  greater  community  of  interest  among  the 
group  whose  shares  they  hold  than  is  now  he  case  with 
the  tyjiical  investment  trust.  In  this  even’:  the  emiihasis 
would  lx?  shifted,  to  a  degree  at  least,  from  service  to  the 
Iiorrower  to  service  to  the  lender  of  funds. 

Factors  suggesting  change 

Wdiat  are  the  factors  to  he  watched  in  any  attempted 
estimate  of  future  trends?  Some  current  developments 
of  interest  are: 

1.  .'\  critical  attitude  on  the  part  of  the  larger  institu¬ 
tional  investors. 


2.  Launching  of  the  third  major  governmental  investi¬ 
gation  into  holding  comjiany  functions  and  nietho<ls. 

3.  Less  need  for  the  diversity  effect  of  groujicd 
properties  to  stabilize  earnings  and  help  credit  for 
financing. 

4.  Radical  depreciation  of  securities  held  in  portfolios 
of  holding  companies  and  consequent  market  depreciation 
of  their  own  securities.  ‘ 

5.  X’irtual  comjdetion  of  physical  interconnection — the 
ultimate  “raison  d’etre”  of  the  holding  company. 

6.  Inability  of  holding  companies  to  finance  in  exist¬ 
ing  markets  any  better  than  or  as  well  as  ojieratin^j; 
conqianies. 

There  is  no  assumjition  or  hint  in  all  this  that  the  hold¬ 
ing  company,  as  now  constituted,  has  not  performed  a 
most  useful  and  important  function.  Xo  one  familiar 
with  utility  growth  during  the  jiast  decade  would  deny 
that  holding  companies  have  been  very  largely  resiionsihle 
for  the  rapid  growth  and  expansion  of  one  of  the  nation's 
leading  industries.  But  since  the  middle  of  1929  the 
utilities,  along  with  many  other  major  industries,  have 
been  passing  through  a  rigid  testing  ])eriod.  The  various 
ty])es  of  holding  company  arc  having  and  will  continue  to 
have  an  opportunity  to  prove  their  worth  :  to  demonstrate 
their  economic  value  to  society.  Xo  institution  that  can¬ 
not  present  such  evidence  is  jiermanent.  Demands  u]ton 
the  power  and  light  industry  for  e.xpanding  service  were 
never  greater  than  they  are  today. 

A  ])rospective  consequence  of  any  decentralization 
movement  is  the  return  of  local  personnel  to  the  direc¬ 
torates  of  operating  conq^anies.  In  many  cases  this 
imj)ortant  factor  in  jnihlic  relations  was  lost  with  the 
merger  movement.  If  local  comjiany  financing  should 
increase  in  the  next  two  years,  it  virtually  assumes  the 
rebuilding  of  local  hoards  in  those  cases  in  which  direc¬ 
tion  has  ceased  to  he  local. 

What  are  these  demands,  and  what  are  they  likely  to 
emlirace  over  the  next  four  or  five  years?  Current 
capital  reiiuirements  involving  a  minimum  of  expansion 
are  around  $1,500,(XX).000  annually.  This  covers  con¬ 
struction  and  refunding  needs.  It  is  ])rohahle  that 
another  $500,000,000  in  short-term  loans  will  have  to  he 
met  largely  this  year.  During  the  past  decade  the  indus¬ 
try  has  raised  $14,000,000,000.  and  of  this  63  per  cent  is 
in  senior  .securities.  Latterly,  bond  financing  has  been 
dominant.  This  was  due  to  various  factors,  such  as  ease 
of  borrowing,  eligibility  of  this  type  of  security  for  trust 
investment,  jireference  of  hankers  for  bond  flotations, 
instability  of  stocks,  etc. 

But  it  is  prohahle  that  the  companies  will  want  to  "cll 
relatively  more  stock  in  the  future  to  otTset  the  amount 
of  borrowing  they  have  chosen  to,  or  have  had  to.  do. 
Sales  of  preferred  stock  to  customers  will  take  care  of 
part  of  this,  and  a  very  important  part,  hut  not  all.  It 
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not  improbable  that  a  trend  will  develop  in  the  direction 
of  introducing  additional  safeguards  in  equity  securities 
suflicient  to  attract  the  attention  of  institutional  investors. 
In  any  event,  most  of  the  safeguards  of  senior  issues 
apply  also  to  junior  or  unsecured  obligations.  The  prime 
consideration  in  determining  the  attractiveness  of  a 
mf>rtgage  bond  is  whether  or  not  the  company  involved 
has  sound,  honest  and  intelligent  management.  The 
same  test  is  made  in  determining  the  value  of  a  common 
stock.  That  capitalization  should  not  exceed  the  value 
of  property,  including  intangibles,  and  that  the  company 
should  set  up  adequate  reserves  for  maintenance,  depre¬ 
ciation  and  contingencies,  out  of  earnings,  is  demanded, 
whether  a  stock  or  a  bond  is  being  examined.  Under 
regulation  and  with  the  use  of  no-par  stock  any  oppor¬ 
tunity  for  promotional  profits  which  might  have  once 
existed  is  virtually  negligible.  When  these  precautions 
have  been  observed  the  long-term  holder  of  equities  is 
taking  little  risk.  Tt  will  be  more  and  more  essential,  if 
this  trend  is  in  prospect,  that  the  utilities  be  allow'ed  to 
earn  a  rate  of  return  sufficient  to  pay  the  higher  yield 
which  stockholders  require  in  order  that  an  adequate  pro¬ 
portion  of  stock  can  be  built  into  the  capital  structures  of 
the  utilities. 

Direction  of  expansion 

W'^ith  regard  to  the  volume  of  capital  requirements  for 
the  next  few  years,  it  is  highly  probable  that  present 
annual  totals,  at  least,  wall  be  needed.  That  the  merger 
movement  and  the  interconnection  imocess  are  i)retty  well 
completed  does  not  mean  that  expansion  has  stopj^ed  or 
has  even  slowed  down.  A  modern  station  can  now  be 
built  for  from  $65  to  $75  a  kilowatt  to  operate  at  about 
12,000  B.t.u.  Stations  even  five  years  old  cost  $100  to 
$140  per  kilowatt  and  operate  at  16,000  B.t.u.  Many  of 
these  are  now  obsolete  economically.  Balance  sheet  an¬ 
alysis  of  properties  shows  that  rebuilding  will  frequently 
earn  money  on  the  old  as  well  as  the  new  capital. 
Furthermore,  the  industrial  market  for  electrification  is 
only  about  one-third  saturated  and  can  be  developed 
aggressively.  Railroad  electrification,  industrial  heating, 
home  cooking,  air  conditioning  are  but  a  few  infants 
whose  growth  involves  an  increasing  rate  of  expansion 
electrically. 

Tt  is  the  ability  of  the  holding  company  to  take  a 
position  of  leadershij)  in  these  directions,  as  well  as  in 
proving  its  sui)eriority  as  a  financing  vehicle,  that  will 
determine  its  future.  Its  functions  as  a  consultant  on 
policy,  in  purchasing,  etc.,  are  thoroughly  established.  If 
the  financing  function  cannot  be  proved  in  the  next  year 
or  two  the  j^rocess  must  inevitably  revert  largely  to  the 
operating  units. 

Whether  or  not  some  of  the  functions  of  some  com¬ 
panies  may  be  modified,  it  seems  a  safe  assumption  that 
the  sound,  well-established  holding  companies  will  emerge 
from  the  depression  better  equipped  to  carry  on  the 
1950-40  electrical  development  of  the  nation  even  than 
they  have  been  in  the  past.  Reorganization  of  certain  of 
the  smaller  and  weaker  companies  is  already  in  process. 
\  allies  in  some  cases  may  have  to  be  written  down. 
Some,  as  already  indicated,  may  tend  toward  further 
emphasis  of  the  investment  trust  function,  rendering 
a  ‘>ervice  primarily  to  the  investor  and  secondarily  to 
the  utility,  assembling  and  thus  diversifying  a  group 
of  sound  securities,  Iwth  senior  and  junior,  without  any 
intention  of  acquiring  majorities  and  dgminating  situa¬ 


tions.  Such  a  diversifying  and  clarifying  of  function, 
and  lack  of  interference  in  actual  operation  where  such 
interference  is  not  ivarranted,  would  help  greatly  in 
solving  the  political  problem. 

T 


Simple  Switchins  for 
Spare  Transformer 


Space  is  economized  and  material  conserved  at  the 
Menands  substation  of  the  Xiagara-Hudson  Corporation 
by  jx;rmanently  connecting  a  2,C)(X)-kva.  spare  single¬ 
phase  transformer  to  primary  and  secondary  spare  buses 
as  shown,  and  providing  double-throw  disconnecting 
switches  to  facilitate  quick  substitution  of  the  spare  unit 
for  any  one  of  the  three  in  the  operating  bank  in  case 
of  trouble.  The  units  are  connected  with  primaries  in 
delta  and  secondaries  in  star,  with  grounded  neutral.  In 
normal  operation  trasformers  1,  2  and  3  are  connected  in 
service  with  the  double-throw  primary  disconnects  up 
and  the  double-throw  secondary  disconnects  down.  In 
an  emergency  requiring  the  removal  of  one  unit  of  the 
bank  from  service  the  secondary  disconnecting  switch  of 
the  affected  unit  is 
thrown  up  and  the 
primary  disconnects 
on  this  unit  thrown 
down,  isolating  the 
unit  and  substituting 
the  s  pare  trans¬ 
former. 


Switching  at  point 
of  completion  for 
normal  operation 
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Reversing  primary  and  secondary  disconnects 
on  any  unit  substitute  spare 
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Single-shaft  unit  generates  at  16,500 


and  one  at  the  exhaust  end  at  a  pressure  varying  from 
3  11).  to  13.4  lb.  per  square  inch  absolute  over  the  oper¬ 
ating  range. 

The  low-pressure  unit  is  of  the  double-flow  design 
with  four  stages  in  each  end.  The  last  wheel  has  a  diam¬ 
eter  of  12  ft.  9^-  in.  and  a  tip  speed  of  1,205  ft.  per 
second,  or  821  miles  per  hour.  The  blades  are  of 
“Ascolloy,”  those  in  the  last  stage  being  39  in.  long. 
For  the  first  time  in  turbine  design  special  provisions 
have  been  made  to  drain  moisture  from  every  stage  of 
the  low-pressure  cylinder  in  an  attempt  to  reduce  the 
blade  and  condenser  tube  erosion.  The  recesses  which 
collect  the  moisture  thrown  out  by  centrifugal  force  drain 
to  the  condenser.  .A.n  attempt  will  be  made  to  deter¬ 
mine  the  effectiveness  of  the  drains  during  the  acceptance 
tests  by  measuring  the  quantity  of  water  removed. 

To  obtain  a  heat  balance  the  condensate  leaving  the 
hotwell  is  ])um])ed  by  the  main  condensate-])umps  through 
the  air-ejector  condensers,  the  generator  air  coolers  and 
low-pressure  heater  in  the  order  named.  At  the  dis¬ 
charge  of  the  low-pressure  heater  the  boiler  feed  ])umps 
raise  the  i)ressure  to  ('>00  lb.  and  pass  the  water  through 
the  high-pressure  heater  and  economizer  to  the  boiler 
drum.  Tbe  condensate  from  the  high-pressure  heater  is 
passed  through  a  tra])  and  flashed  into  the  low-pressure 
heater  to  be  condensed  with  the  low-pressure  heater 
steam  and  i)assed  to  the  heater  condensate  i)umps,  which 
lift  the  water  to  the  boiler  feed  ])ump  section  ])ressure 
The  heat  balance  diagram  is  shown  on  the  next  page 

Because  of  the  space  requirements  for  condenser  tube 
withdrawal  the  generator  air  coolers  had  to  be  located 
above  the  floor  on  the  sides  of  the  generator  frame.  In¬ 
struments  are  mounted  on  the  outside  of  the  casing  to 
indicate  the  temperature  of  the  ventilating  fan  bearings, 
which  are  inaccessible  when  the  machine  is  in  operation 


Each  low-pressure  stage  drained  of 
condensate. 

101,000  sq.ft,  single  pass  condenser 
used. 

Boil  ers  operate  at  440  lb.,  750  deg.  F. 
Flexible  drive  used  for  stokers. 

Va  ne  control  for  fans. 

Effective  cinder  catcher  developed. 


WH.\T  is  claimed  to  be  the  largest  single-shaft 
turbo-generator  in  the  world  was  first  turned 
over  in  the  Hudson  Avenue  station  of  the 
Brooklyn  ]C<lison  Company  January  7  and  put  in  com¬ 
mercial  oj)eration  the  last  part  of  the  month.  The  ma¬ 
chine.  designated  as  unit  Xo.  7,  is  rated  at  lOO.OOO  kw., 
SO  per  cent  power  factor,  1(),500  volts,  and  was  built  by 
the  Ceneral  hdectric  Company.  The  steam  end  consists 
of  two  cylinders,  the  high  i)ressure  operating  at  400  lb. 
per  s(|uare  inch  gage  and  the  low  })ressure  at  from  3 
to  13.4  lb.  s(juare  inch  absolute.  de])ending  on  the  load. 
.\t  full  load  the  high-pressure  cylinder  develoi)s  120,000 
of  the  1()0.(XX)  kw.  There  are  eight  governing  valves 
and  live  valve  ])oints,  the  primary,  quaternary  and 
(|uinary  being  in  pairs.  The  high-pressure  cylinder  has 
fifteen  stages  and  is  bled  from  two  points,  one  located 
between  the  eleventh  and  twelfth  stages  at  a  ])ressure 
varying  from  11  11).  to  49  lb.  per  square  inch  absolute. 


d  in  Service 


High-  and  low- 
pressure  elements 
of  l60,000-kw. 
turbine 


Tip  speed  of  largest 
low-pressure  wheel  is 
821  miles  per  hour. 
Note  recesses  around 
periphery  of  low-pres¬ 
sure  wheels  for  col¬ 
lecting  moisture  and 
prevention  of  blade  and 
condenser  tube  erosion 


toil  company  and  is  sai(i  ^ 

sliell.  single-pass  con-  U-r  r - T ^ — ip 

denser  in  ojieration.  -  j 

The  condensing  surface  _ pi  r- — — 

area  is  101.000  sq.ft.  ^  ^  ^ 

and  is  designed  to 
maintain  27i  in.  vacuum 

when  condensing  1,320,000  Ih.  steam  ])er  hour  with  73 
deg.  F.  circulating  water  and  70  per  cent  tulni  cleanli¬ 
ness.  The  tube  sheet  layout  follows  the  W'orthington 
“folded  layer”  design.  The  unit  contains  ajiproximately 
84  miles  of  tubing,  made  up  of  14,710  30-ft.  |-in.  out¬ 
side  diameter  Admiralty  tubes.  The  tube  sheets,  tube 
su])port  plates  and  internal  baffles  are  of  Muntz  metal. 
Air  is  taken  off  through  two  10-in.  connections,  one  in 
each  side  of  the  shell,  to  a  jirecooler,  and  then  through 
two  stages  of  ejection  to  atmosphere.  , 

I'^ach  of  the  two  circulating  pumps  will  deliver  73,000 
g.p.m.  at  a  maximum  speed  of  220  r.p.m.  and  is  driven 
by  a  two-speed  225/164-r.p.m.  motor  rated  at  600  hp. 
at  the  higher  speed. 

The  four  boilers  which  serve  the  unit  were  constructed 
hy  the  Comhu.stion  Engineering  Corporation  and  are 
fired  hy  the  longest  stokers  in  the  world.  Each  boiler, 
superheater  and  economizer  unit  is  designed  to  deliver 
530,000  11).  ])er  hour  at  750  deg.  total  temperature  and 
440  11).  pressure.  The  boiler  ])roper  is  of  the  three-drum, 
hent-tuhe  type,  containing  24,450  sq.ft,  of  heating  sur- 
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Heat  balance  diagram 


face,  comprised  of  approximately  1,000  3-in.  tubes.  A 
fourth,  or  dry  drum,  is  used  as  a  moisture  separator, 
through  which  all  saturated  steam  must  i)ass  before 
entering  the  superheater.  The  latter  is  of  the  Elesco 
hairpin  type  and  has  5,740  sfpft.  of  surface.  The  ele¬ 
ments  are  cantilevered  from  the  superheater  headers  and 
pass  into  the  furnace  between  the  front  water  wall  tubes 
and  then  into  and  between  the  first  hank  of  boiler  tubes. 

The  water  walls  have  3,846  sq.ft,  of  surface,  the  greater 
])art  of  which  is  comprised  of  4-in.  finned  tubes.  Along 
the  stoker  fire  line  on  the  side  wall  tubes  and  on  the  bridge 
wall  at  the  ashpit  cast-iron  blocks  are  cast  onto  the  tubes 
to  protect  them  from  erosion.  The  insulation  back  of  the 
furnace  water-wall  tubes  consists  of  fire  clay  tile,  2Cin. 
blocks  of  high  temperature  insulation.  3  in.  of  rock  wool 
and  V  in.  transite  panels.  The  only  brick  in  the  furnace 
is  in  the  side  walls  above  the  side  water-wall  header  and 
in  the  small  section  at  the  head  of  the  stoker,  where  car¬ 
borundum  is  used  to  help  maintain  ignition.  The  side 
wall  brick  is  well  protected  by  the  water-wall  risers  which 
are  inside  the  furnace  and  against  the  brick.  The  fur¬ 
nace  has  a  volume  of  14.000  cu.ft. 

Located  above  each  boiler  is  an  economizer  with  22,400 
sq.ft,  of  heating  surface.  The  water  connections  are 
such  as  to  produce  a  counter-flow  arrangement.  At  full 
load  the  feedwater  temperature  will  be  raised  115  deg. 
with  a  water  pressure  drop  of  55  lb.  The  draft  loss  on 
the  gas  side  will  be  5.5  in.  water  pressure. 

Each  stoker  is  ca])able  of  burning  57,000  lb.  of  coal 
per  hour  for  a  period  of  two  hours.  This  corres])onds 
to  a  combustion  rate  of  82  lb.  ])er  square  foot  per  hour. 
Each  stoker  is  of  the  underfeed  type  and  is  fifteen 
retorts  wide  and  69  tuyeres  in  length.  The  projected 
area  is  694  sq.ft. 

The  external  appearance  of  the  stoker  is  quite  differ¬ 
ent  from  previous  types  in  that  the  great  length  of  the 
unit  and  the  number  of  secondary  rams  cause  the  driving 
mechanism  to  be  set  relatively  high  above  the  floor  line 
(6  ft.)  in  order  that  the  clinker  grinder  rolls  may  l)e 
set  at  the  i)r<)])er  depth  to  give  good  vision  of  the  ashpit 
from  the  boiler  room  floor.  There  are  six  secondary 
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liach  boiler  is  capable  of  generating  530,000  lb. 
of  steam  per  hour 

Kach  stoker  can  burn  57,000  lb,  coal  per  hour  for  two 
hours.  Note  fourth  or  dry  drum  above  each  boiler  used 
as  moisture  separator,  hairpin  superheaters,  asli  sluices 
an<l  cinder  catchers.  Hydraulic  drive  for  stokers  is  6  ft. 
above  floor. 

rams  for  each  of  the  fifteen  retorts.  In  order  to  de- 
veloj)  a  pleasing  appearance  in  front  of  the  stokers  the 
h( tiler  control  jianels  were  designed  to  extend  the  entire 
widtli  of  the  stoker,  with  the  boiler  operating  instrn- 
nients  grouped  in  the  center.  Advantage  was  taken  of 
the  ins|fection  walkway  immediately  above  the  jianel  for 
concealed  lighting.  Access  to  the  secondary  ram  stroke 
adjustment  rods  is  gained  from  the  ends  of  the  j^anels. 

k^p  to  the  time  of  installing  units  Xo.  7  the  jiractice 
had  been  to  use  direct-current  motors  which  received 
their  supply  from  motor-generator  sets.  Control  of 
speed  is  jfartly  automatic  in  that  the  combustion  control 
varies  the  d.c.  voltage  from  the  motor-generator  sets. 
'Fhe  stoker  attendant  can  sujierimpose  speed  adjiustment 
on  to])  of  the  automatic  adjustment  by  manually  con¬ 
trolling  a  rheostat  in  the  armature  circuit  of  the  motor 
at  each  stoker  jianel.  This  elaborate  speed  control  has 
been  used  because  f)f  the  wide  range  and  jiractically  in¬ 
finite  nuniher  of  speeds  afforded  by  it.  For  the  Xo.  7 
unit  a  llele-.Shaw  hydraulic  drive  is  used.  A  constant- 
speed  s(|uirrel-cage  motor  drives  a  variable  displace¬ 
ment  radial  oil  pump,  the  di.scharge  from  which  flows 
at  ])ressures  varying  from  4CX)  to  800  Ih.  to  a  similar 
radial  hydraulic  motor  unit  mechanically  connected  to  the 
main  stoker  driveshaft.  .\n  electric  pilot  motor  regulated 
by  automatic  combustion  control  is  used  to  vary  the  ])osi- 
tion  of  the  cylinder  block  in  the  pumj),  and  thus  change 
the  oil  displacement  and  speed  of  the  hydraulic  motor. 


When  the  ash  passes  through  the  clinker  grinder  rolls 
it  drops  into  a  sealed  brick-lined  storage  hopper.  To 
empty  the  hopper  and  deliver  the  ash  to  the  pit  on  the 
wharf  an  Allen-Sherman-Hoft'  high-pressure  sluiie 
system  is  ibsed.  One  of  three  hydraulically  operated  ver¬ 
tical  gates  is  opened  at  a  time  and  the  feed  plate  located 
at  the  bottom  of  the  hopper  is  swept  by  a  movable  jet, 
water  leaving  the  jet  at  100  lb.  pressure.  The  ash  and 
water  tumble  into  the  main  sluice  trench  and  arc  ejected 
to  the  sump  by  high-pressure  nozzles  located  at  inter¬ 
vals  in  the  trench.  A  locomotive  crane  loads  the  material 
into  scows  from  the  sump. 

Vane  control  on  fans 

h'ach  forced-draft  fan  pumps  into  a  trunk  and  is 
designed  to  deliver  200,(XX)  c.f.m.  against  a  static  ])res- 
sure  of  10  in,  and  is  driven  by  a  500-hp.  motor,  hlach 
stoker  connection  to  the  duct  has  a  damper  which  is 
automatically  operated  to  compensate  for  variations  in 
fuel  bed  thickness  and  pressure  loss  along  the  duct. 
Air  discharge  from  the  fans  is  regulated  without  chang¬ 
ing  their  speed,  which  is  maintained  at  870  r.p.m.  This 
is  accomplished  by  adjustable  vanes  mounted  around  the 
fan  inlet  and  operated  by  the  automatic  combustion  con¬ 
trol.  As  the  o])cning  of  the  vanes  is  varied  the  rotative 
si)eed  of  the  incoming  air  with  respect  to  the  rotor  sjieed 
is  varied,  causing  a  change  in  the  fan  jiressure,  volume, 
horsejiower  and  efficiency  characteri.stics.  This  method 
of  control  is  far  more  efficient  than  throttling  with  a 
discharge  damjier,  and  when  initial  investment  is  con¬ 
sidered  G.  ^L.  Knight.  Ifrooklyn  Edison  Company,  de¬ 
clares  it  to  be  superior  to  adjustable-speed  control  in¬ 
volving  a  motor-generator  set  and  exciter  control  or  even 
wound-rotor  or  brush-shifting  motors. 

For  induced  draft  each  boiler  unit  has  two  fans,  each 
of  which  at  full  speed  will  deliver  155,000  c.f.m.  against 
20-in.  .static  pressure.  The  motors  are  rated  at  1.0(K) 
hp.  each.  Kach  motor  has  three  windings  to  give  speeds 
of  1,160,  870  and  580  r.i).m.  \'olume  control  at  each 
speed  is  accomplished  by  vane  control. 

Cinder  catchers  are  used  in  each  of  the  new  boiler 
uptakes,  the  design  of  which  was  developed  jointly  by 
the  operating  and  mechanical  engineers’  departments. 
.\fter  very  exhaustive  tests  it  has  been  shown  to  be 
more  efficient  and  no  more  costly  than  any  apparatus 
available.  The  ap])aratus  consists  of  a  large  cast-iidii 
hopper  filled  with  salt  water,  above  which  are  alternate 
^-in.  and  3|-in.  gas  inlet  and  outlet  jnissages.  d'he 
narrow  gas  inlet  jrassages  })roduce  a  series  of  high- 
velocity  jets  which  jrroject  the  cinder  into  the  water. 
The  gas  velocity  dro^rs  after  leaving  the  water  surface 
due  to  the  larger  outlet  ])assages  and  further  separation 
of  cinder  from  the  gas  takes  jflace.  Because  of  the  high 
inlet  gas  velocity  considerable  wave  action  is  produced 
on  the  water  surface.  This  is  minimized  by  a  series  of 
splash  plates  which  run  lengthwise  of  the  hop])er  and 
jwoject  above  and  below  the  water  line.  After  consider¬ 
able  experimenting  and  service  trials  with  many  mate 
rials  ebony  asbestos  has  been  selected  for  the  spladi 
plates.  Cast  iron  or  steel  does  not  last  six  months  in 
this  service,  being  attacked  by  the  acidic  condition  of 
the  water.  To  ])revent  an  accumulation  of  floating 
cinder  sludge  make-up  water  is  jetted  onto  the  surface 
continuously  between  spla.sh  jdates  and  is  taken  ofl  at 
the  center  over  a  weir  extending  the  entire  width  of  the 
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hopper.  'I'he  cinder  which  settles  to  the  bottom  ot  the 
hopper  is  sluiced  out  when  desired  hy  high-pressure  jets 
in  the  hopper  bottom. 

Corrosion  of  the  cinder  catcher  elements,  forming  the 
inlet  and  outlet  passages,  is  minimized  hy  using  enameled 
"Armco”  iron  and  orotecting  the  bottom  section  of  the 
gas  inlet  and  all  me  gas  outlet  passages  with  an  acid- 
resisting  enamel. 

T 

Part-Winding  Starting 
Used  in  Pulp  Grinder  Drive 

I'o  minimize  drafts  of  current  from  the  line  when 
putting  pulp  grinders  into  service  at  the  Bucksport  plant 
of  the  Alaine  Seaboard  Pajicr  Company  the  motor  manu- 
fncturer  provided  ])art-winding  starting.  The  installation 
consists  of  ten  Watrous  grinders  with  a  capacity  of  30 
tons  per  day  each.  The  grinders  are  driven  in  pairs  hy 
.C500-hp.,  6.600-volt  hdectric  Machinery  Manufacturing 
Company  synchronous  motors  running  at  240  revolutions 
per  minute  and  designed  to  operate  at  80  ])er  cent  leading 
jiower  factor.  “Mica-tite”  insulation  was  used  for  pro¬ 
tection  of  windings  against  moisture. 

Two  separate  three-phase  windings  are  provided  for 
the  motor  stators.  In  starting,  the  push-hutton  control 
closes  the  ])rimary  switch,  thus  energizing  one  wind¬ 
ing  at  full  voltage.  4'he  starting  torcjue  is  from  60  to 
()5  per  cent  of  full-load  torque,  the  current  inrush  being 
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Two  -  part  winding 
scheme  to  cut  down 
current  inrush 
In  starting,  one  wind¬ 
ing  subjected  to  full 
voltage  brings  the 
motor  up  to  70  per 
cent  speed,  when  the 
second  winding  s 
paralleled  with  tie 
first  at  full  voltage. 
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Limitation  of  cur¬ 
rent  inrush  as  motor 
starts  on  one 
winding 

The  inrush  at  “D,” 
when  the  second  wiiul- 
ing  goes  in,  does  not 
seriously  exceed  the 
initial  peak. 


Motor  Speed 


100% 


alwut  60  ])er  cent  of  the  full-voltage  starting  current  on 
a  single-winding  machine.  When  the  sjieed  reaches 
about  65  or  70  per  cent  of  normal  a  relay  closes  the 
secondary  switch,  throwing  full  voltage  on  the  second 
winding.  At  no  time  is  the  circuit  opened,  and  the  cur¬ 
rent  inrush  is  only  that  associated  with  the  application 
of  full-load  current.  In  case  of  overload  the  primary 
switch  opens  the  circuit  of  both  windings,  which  operate 
in  parallel  after  the  second  starting  switch  closes. 


T 

Flexible  Pole  Diggers 


T’ower-driven  juile  diggers  ada])ted  to  both  truck  and 
tractor  service  are  widely  utilized  in  new  construction 
and  restoration  work  over  varying  terrain.  Ilole-horing 
and  pole-setting  functions  are  combined  in  the  latter 
c(iuipment,  which  has  been  apjilied  to  caterpillar  tractor 
.service  with  good  results.  The  caterpillar  unit  shown 
(ligs^a  hole  7  ft.  deep  aiwl  20  in.  in  diameter  in  less  than 
two  minutes  under  ordinary  conditions,  and  the  auger 


bar  can  he  adjusted  to  dig  a  perpendicular  hole  regardless 
of  the  position  of  the  tractor,  even  up  to  a  45-deg.  angle 
In  rough  country  this  reduces  the  cost  per  hole  over  the 
hand  method  hy  $10  in  typical  cases.  Some  companies 
report  that  the  cost  of  maintenance  is  sufficient  to  cut  this 
margin  .somewhat,  hut  where  the  conditions  are  favorable 
to  mass  jiroduction  these  machine  methods  make  theii 
best  showing. 
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WABC  has  a  new  50-kw.  short-wave 
broadcast  tov.er 

Alast  its  IS  ft.  square  at  tlie  base  ami  has 
adjustable  height  for  timing. 


Till'',  half-wave  vertical  antenna  was  sutj^ested  a 
numher  of  years  ajjo  and  has  heen  used  exten¬ 
sively  for  short-wave  work.  This  construction 
met  with  such  success  that  it  aroused  considerable  in¬ 
terest  aiuoii"  radio  engineers  of  broadcasting  comjianies, 
who  at  last  threw  out  a  challenge  to  designers  to  build 
such  an  antenna  for  radio  broadcast  use. 

'I'he  success  of  this  idea  is  dependent  on  the  ability 
to  insulate  an  immense  and  expensive  structure  of  this 
kind  with  both  electrical  and  mechanical  security.  W  ith 
the  background  of  many  years’  experience  in  supplying 
base  insulators  for  conventional  radio  towers,  the  Lapp 
Insulator  Comjiany  was  well  ecpiipped  to  handle  the 
problem.  Co-operating  with  the  Blaw-Knox  Company, 
designer  of  the  structure,  all  of  the  details  were  worked 
out  and  three  sejiarate  antennas  of  this  type  have  now 
heen  jilaced  in  service.  The  key  station,  WABC  of  the 
Columbia  liroadcasting  System,  was  the  first  to  he 
erected. 

Ik'tter  to  understand  the  general  problem,  let  us  see 
what  difficulties  are  involved.  WT  have  to  erect  a  con¬ 
ductor  of  height  approximately  ecpial  to  half  the  assigned 
wave  length  and  to  insulate  it  from  ground  for  the  full 
continuous  operating  voltage  of  the  station.  This  is 
only  in  the  order  of  20.000  volts,  hut  the  very  high 
freciuency  introduces  serious  complications. 

'I'he  broadcast  wave  hand  extends  from  l,50(f  kc., 
wave  length  199.9  m..  reciuiring  a  tower  aiijiroximately 
350  ft.  in  height,  to  550  kc.,  wave  length  545.1  m.,  re- 


Short- V(^ave 
Broadcast  Towers 


By  RALPH  L.  JENNER 

Electrical  Eiujiuccr 
Lapp  Insulator  Company,  Inc. 

Insulators  for  450,000-lb.  work  in9  load. 
WABC  has  665-ft.  vertical  antenna. 

Design  and  test  details  of  insulators. 

quiring  a  tower  appro.ximately  900  ft.  in  height.  We 
have  to  siqijiort  on  iiorcelain  a  tower  nearly  the  height 
of  the  Chrysler  Building. 

The  electrical  jirohlem  is  not  one  of  flashover.  as  in 
a  transmission  line,  hut  is  one  of  dielectric  loss  with  con¬ 
sequent  heating,  which  will  cause  damage  to  the  porce¬ 
lain  if  not  properly  designed.  Power  men  will  readily 
appreciate  a  comparison  and  understand  the  designers' 
troubles.  For  example,  radio  station  WABC  has  a  fre¬ 
quency  of  860  kc.,  which  means  the  voltage  passes 
through  a  complete  cycle  in  approximately  one-millionth 
of  a  second.  This  gives  a  wave-front  steepness  ecpial  to. 
or  greater  than,  those  encountered  in  measured  lightning 
discharges  or,  more  sitecifically,  a  quarter-microsecond 
wave.  The  capacity  of  the  insulators  also  has  to  he  low 
to  give  the  least  ])ossihle  effective  capacity  of  the  struc¬ 
ture. 

Specific  design  data 

Consider  the  specific  design  for  WABC's  new  50-kw. 
radiator.  IBaw-Knox  solved  the  design  jirohlem  with 
a  mast  structure  665  ft.  high,  guyed  at  one  level  only 
(rather  unusual,  hut  necessary  to  meet  satisfactorily  the 
electrical  requirements),  and  gave  us  the  following  in¬ 
sulator  specification. 

Base  Insulator — Strength  680,000  lb.  and  to  be  proof  tested 
to  this  value.  Capacity  .sO  ni.ni.f.  To  stand  continumoly 
50,000  volts  at  1,500  kc.  with  permissible  temperature  rise  of  ')() 
deg.  F. 

Cuy  Insulators — Strength  375,000  lb.,  capable  of^  breaking  a  -- 
in.  plow  steel  cable,  and  to  be  proof  tested  to  two-thirds  of  tlii' 
value.  Capacity  of  main  insulator  assembly  50  m.m.f.  and 
capable  of  standing  the  same  voltage  as  the  base  unit,  (niy 
insulators  for  break-up  use  were  also  required  to  have  the  same 
strength._ 

From  previotis  tests  that  had  been  made  and  after  a 
consideration  of  a  numher  of  types  of  base  insulator  the 
cone  tyi)e  construction  seemed  to  offer  the  most  sati.-'- 
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factory  solution.  By  the  use  of  the  (loul)le  cone,  one 
!K)lte(l  to  the  foundation,  the  other  to  the  tower  with  a 
free  rollinjj  connection  in  the  center,  we  were  able  to 
permit  the  tower  to  sway  in  the  wind  and  reduce  the 
iRiidinjr  moment  on  the  insulator  to  a  minimum.  The 
jrtiv  insulator  also  uses  this  cone  principle.  The  porce¬ 
lain  cone  is  cemented  into  a  ring  at  the  bottom  and  a 
cap  at  the  top.  The  load  is  taken  through  the  center 
eyebolt  down  through  the  cone,  which  is  always  in  com¬ 
pression,  then  lip  through  the  side  holts. 

How  tests  modified  initial  design 

After  a  study  of  all  features,  designs  were  made  and 
samples  produced.  Mechanical  tests  were  made  in  our 
1  .OOO, 000-11).  hydraulic  testing  machine.  Preliminary 
te^ts  showed  minor  weakness  in  certain  of  the  steel  parts, 
hut  the  ])orcelain  cones  fully  met  the  specifications.  The 
trouble  encountered  was  some  permanent  deformation 
in  the  metal  parts,  although  no  breaks  occurred  below 
the  specified  loads.  The  guy  insulator  broke  at  a  load 
of  390,000  11)..  failure  occurring  in  the  eyebolt.  The  ha.se 
insulator  carried  a  load  of  980,000  Ih.  and  was  reloaded 
five  times  to  approximately  this  value  before  the  first 
fracture  occurred.  It  is  interesting  to  note  that  cone 
type  insulators,  even  when  cracked,  will  not  disititegrate, 
hut  will  sustain  a  pressure  equal  to  the  initial  fracture 
load  for  a  considerable  period  of  time.  It  is  this  char¬ 
acteristic  that  makes  them  the  most  satisfactory  type  for 
sustaining  these  extreme  loads. 

d'he  steel  s])ecification  in  the  caps  of  both  base  and 
j,niy  insulators  was  changed  so  as  to  carr\’  the  excessive 
intensity  of  loading  at  those  points.  These  are  of  heat- 
treated  alloy  steel,  the  eyebolts  and  side  holts  also  being 
heat  treated. 

1'he  next  factor  to  he  checked  was  the  ability  to  meet 
the  electrical  reciuirements.  Units  similar  to  those  sub¬ 
jected  to  mechanical  test  were  shipped  to  the  Bell  Tele¬ 
phone  Laboratories,  where  flashover  and  heat  runs  were 
made.  Types  of  shields  for  grading  and  elimination  of 
corona  were  studied.  In  the.se  te.sts  the  heating  was 


Details  of  Broadcast  Tower  Insulators 


Length . 

Weight,  lb . 

Ultimate  strength,  lb . 

Required  strength,  lb . 

Minimum  diameter  of  porcelain,  in 
flash  distance,  in . 


Rase  Insulators 
92I 

1,000.000 

680,000 

9 

-  32 


Guy  Insulators 
37} 

46  S 
400,000 
375,000 
7 
6 


Factory  Specifications  for  Broadcast  Insulators 


Rase  Insulators 

Proof  Test —  250,000-lb.  load  held  for 
five  minutes.  Increase  in  steps  of 
50,000  lb.  each  and  hold  for  five 
minutes.  Continue  to  450,000  lb., 
680,000  lb.  to  be  held  for  one  minute. 

Drsiijn  Test  — One  unit  to  be  testerl  to 
destruction. 

The  furtory  reports 
Pr<H)f  test  O.K. 

Initial  break  980,000  lb. 

Failure  1,100,000  lb. 


Cluy  Insulators 

Proof  Test —  50,000-lb.  load  held  for 
five  minutes.  Increase  in  steps  of 
50,000  lb.  each  and  hold  for  five 
minutes.  Continue  to  250,000  lb. 

Design  Text —  One  unit  to  be  tested  to 
destruction. 

The  factory  reports 
Proof  test  O.K. 

Rolt  broke  at  395,000  lb. 

Porcelain  cracked  on  the  rebound. 


somewhat  greater  than  expected  and  it  was  found  neces¬ 
sary  to  increase  the  separation  between  the  metal  ])arts. 
The  elimination  of  sharp  points  was  also  found  very 
necessary  to  reduce  the  corona  and  raise  the  flashover. 
M’'ith  the  proper  rounding  of  metal  parts  the  flashovers 
are  of  the  same  order  as  with  60-cycle  voltage.  With 
this  wealth  of  information  at  our  disposal  final  designs 
were  undertaken.  One  surprising  fact  that  developed 
in  the  test  was  the  shielding  effect  of  the  bolts  in  the 
guy  design,  the  heating  was  comparatively  mcKlerate  and 
the  flashover  more  than  adequate  to  fulfill  the  specifica¬ 
tions. 

In  the  final  design  the  base  unit  has  16  in.  separation 
between  the  metal  parts.  The  flanges  are  held,  the  top 
one  to  the  tower  casting  by  four  cap  screws  at  24-in. 
centers  and  the  bottom  one  to  the  foundation  by  four 
holts  on  the  same  centers.  The  caps  in  the  center  of 
the  base  insulator  are  held  in  relation  with  a  dowel  cast 
into  the  lower  cap  and  fitting  into  a  receiving  socket  in 
the  upper  one.  The  whole  assembly  is  46^  in.  in  height 
and  the  minimum  diameter  of  porcelain  is  9  in.  The 
ca])acity  is  12  m.m.f.,  only  25  per  cent  of  that  specified, 
and  the  flashover  is  greater  than  any  voltage  available 
at  this  frequency. 

Lightning  protection  is  a  strongly  advisable  detail  in 
structures  of  this  type,  which  virtually  act  as  lightning 
rods.  An  adjustable  gap  (3  to  6  in.)  with  3-in.  spheres 
has  been  placed  on  the  base  unit.  The  guy  units  are  self- 
])rotecting,  due  to  the  proximity  of  the  surrounding 
metal  parts. 

The  guy  units,  28  in  all,  are  of  the  clevis  and  eye  type 
and  are  attached  to  the  regular  open  and  closed  sockets 
suitable  for  2-in.  cable.  The  main  insulator  consists  of 
four  in  series,  attached  directly  to  the  tower.  To  prevent 
reradiation  from  the  guys  they  are  broken  into  four 
sections  by  three  more  identical  units. 

The  development  and  testing  of  these  units  has  in¬ 
creased  our  knowledge  to  such  an  extent  that  much 
larger  designs  have  been  made  and  at  this  writing  we 
are  completing  the  details  for  a  Iuiro])ean  installation 
that  will  have  a  tower  1,045  ft.  in  height.  The  base 
insulators  will  be  required  to  stand  a  test  of  1,800,000  lb. 
and  the  guy  units  to  break  a  2;J-in.  plow  steel  cable  hav¬ 
ing  a  strength  of  470,000  lb. 
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Some  American  en3ineers  returning 
from  Europe  have  expressed  the  opin¬ 
ion  that  we  have  not  given  sufficient 
consideration  to  the  value  of  Petersen 


Ge 


rman 


Experi 


erience 


coil  arcing-ground  suppressors.  Con¬ 
sequently  Dr.  A.  Menge,  president 
Bayernwerk  A.  G.,  Munich,  has  been 
asked  to  relate  his  company’s  experi- 


By  Dr.  A.  MENGE 

President  Bayeniiverk  A.G.,  Munich 


ences  wi  th  th  is  device  and  to  answer 
some  of  the  criticisms  which  have 
been  raised  to  this  form  of  protection. 

His  company  is  declared  to  be  the 
first  large  100-kv.  system  in  Germany 
to  be  completely  equipped  with 
Petersen  coils  from  the  commence¬ 
ment  of  service.  Fourteen  such  coils, 
rated  at  about  1,000  amp.,  and 
totaling  about  64,000  kva.  capacity, 
are  used  on  this  system,  composed  of 
about  2,000  km.  of  overhead  lines 
and  underground  cable. 

Today  all  overhead  lines  in  Germany, 
rated  at  100  kv.  and  upward,  are  said 
to  be  operated  with  this  system  of 
protection. 


DTFFERRXT  methods  have  been  adopted  in  the 
United  States  and  (jermany  tor  dealing  with  tlie 
grounding  of  the  neutral  of  high-  and  super¬ 
tension  systems.  The  reason  why  a  cjuestion  arose  at  all 
as  to  whether,  and  how,  the  neutral  point  should  he 
grounded  is  due  to  the  relatively  high  percentage  of 
single-])hase  faults  that  occur. 

If  the  neutral  of  a  network  is  insulated,  every  single- 
])hase  breakdown  results  in  a  fault  to  ground  and  a  dis¬ 
placement  of  the  total  system  potential  to  ground.  The 
arcing  jdienomena  resulting  at  the  faulty  point  cause  the 
disastrous  overvoltages  of  reignition.  Moreover,  particu¬ 
larly  in  extensive  networks,  the  current  to  ground  not 
only  creates  potential  differences  along  the  ground  near 
the  fault  dangerous  to  man  and  animals,  hut  simul¬ 
taneously  disturbs  neighboring  telephone  lines  by  induc¬ 
tive  effects.  Rapid  disconnection  of  the  faulty  section  is 
therefore  imperative.  Although  numerous  suggestions 
are  made,  I  am  not  aware  of  any  protective  device  that 
may  he  considered  as  fully  reliable  for  disconnecting 
faults  to  ground  in  networks  with  an  isolated  neutral 
as  the  arcing  ground  suppressors  suhseciuently  discussed. 

A])parently  the  foregoing  difficulties  formed  the  main 
reason  for  the  preference  given  to  the  grounded  neutral 
throughout  the  United  States.  With  this  system  the 
clearing  of  a  line  from  a  fault  to  ground  is  limited  to  the 
problem  of  a  normal  short  circuit.  Therefore  no  special 
ground  protection  devices  are  neces¬ 
sary.  All  that  has  to  he  done  is  to 
modify  the  customary  a])prove(l 
short-circuit  protective  devices  in 
such  a  way  that  they  will  oj^erate  on 
single-phase  “shorts.”  Among  others, 
this  method  involved  the  disa,(,lvan- 
tage  that  the  current  flowing  through 
the  ground  is  considerably  ^  increased 
and  intensifies  the  detrimental  effects 
associated  therewith.  " 

In  1917  Professor  Petersen  pro¬ 
posed  the  use  of  the  arcing  ground 
suppressor  for  dealing  with  the  faults 
to  ground. 


Isolating  transformer  between  systems 
requiring  independent  ground 
protection 

The  transformer  is  rated  at  35,000  kva  and 
is  equipped  to  regulate  voltage  between 
systems. 
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with  Arcing-Ground  Suppressors 


Without  going  into  details  the  function  of  the 
Petersen  coil  may  be  briefly  reiterated :  Inductive  re¬ 
sistances  are  inserted  between  the  network  neutral  and 
ground,  these  being  tuned  so  that  the  inductive  current 
passing  through  tliem  during  a  line-to-ground  fault 
equals  or  approximately  equals  the  capacitive  current 
which  would  flow  to  ground  at  the  faulty  point  in  the 
absence  of  the  inductances.  The  insertion  of  the  latter 
has  the  effect  that  the  capacitive  current  to  ground  via 
the  line  fault  is  limited  to  a  perfectly  harmless  residual 
current  and  reignition  is  avoided.  Immediate  discon¬ 
nection  of  the  faulty  section  becomes  no  longer  im¬ 
portant.  In  fact,  a  line  can  be  maintained  in  service  with 
a  fault  to  ground  for  two  hours  and  more,  depending  on 
the  rating  of  the  suppressors.  It  is  sufticient  to  have 
an  indication  of  the  line  on  which  the  fault  has  occurred 
and  disconnect  it  after  the  continuity  of  the  supply  to 
the  consumers  had  been  assured  by  switch-over  arrange¬ 
ments. 

Nearly  all  high-tension  systems*  in  Germany  have, 
one  after  the  other,  adopted  this  system  of  arcing 
ground  suppression,  although  for  some  time  it  was 
strongly  ojq^osed  by  companies  once  favoring  the  solidly 
grounded  neutral.  In  the  following  will  be  related  some 
of  the  operating  experiences  with  Petersen  coils  on  a 
large  l(X),(XX)-volt  network  in  Germany,  viz.,  the 
Bayernwerk  system.  This  network  was  put  into  service 
(luring  1923  and  1924.  It  was  e(|uipped  with  Petersen 
coils  from  the  outset.  Complete  records  concerning  all 
faults  to  ground  and  short  circuits  that  have  occurred 
are  available  from  the  year  1925  onward.  Table  I,  com¬ 
piled  on  the  basis  of  these  statistics,  shows  the  number 
of  the  pure  single-phase  faults  to  ground  as  well  as  the 
two-  and  three-phase  short  circuits  resulting  in  discon¬ 
nection  of  the  line. 

During  the  six  years  recorded,  a  total  of  354  grounds 
and  short  circuits  occurred  in  the  Bavarian  system.  Of 
these,  however,  only  the  short  circuits  (25  per  cent) 
caused  the  oil  breakers  to  trip.  The  remaining  75  per 
cent  faults  had  no  effect  on  the  consumers.  If  the  system 
had  been  operated  with  solidly  grounded  neutral,  all  of 

*It\chidc  EIckIroxverke  A.G.,  Rhcimsch-lVcstfdlisches  Elek- 
Irhitiitsxi'crk  A.G..  and  Prenssiche  Elektricitdts  A.G. 

r able  I — Faults  to  Ground  and  Short  Circuits 
on  Bayernwerk  Network 


Single-Phase  Flashovers 
Not  Causing  Line  to  Trip 
(Faults  to  Ground) 


Single  Length  of  Total 
Line  (Kni  )  No. 


1925 

1926 

1927 

1928 

1929 

1930 
Total 
Per  cf 


1.200 

1,350 

1.600 

1,941 

2,000 

2,036 


26 

22 

29 

80 

58 

48 

263 

74.3 


Faults  per  Km.  of 
Line  per  .Annum 

0  022 
0  0163 
0.0181 
0.0412 
0.029 
0.024 


nisturbanoes  Causing 
Tripping  of  Line 
(Short  Circuits) 
Number  of  Distur- 
Total  bances  per  Km.  of 
No.  I.ine  per  Annum 


16 

12 

15 

13 

IS 

20 

91 

25.7 


0101333 

0  00888 

0.0094 

0.0067 

0.0075 

0.0098 


3,200-kva.  Petersen  coil  with  taps 
for  various  currents 

Tap.s  are  provided  for  50,  42,  .35,  20  and  25  amp. 

the  354  disturbances  would  have  been  of  a  short-circuit 
character  and  therefore  necessitated  immediate  switching 
out  of  the  line.  The  voltage  drop  and  the  fluctuations  of 
the  frequency  caused  thereby  would  have  involved  a  num¬ 
ber  of  undesirable  consequences  for  the  consumers,  it 
is  believed. 

A  considerable  percentage  of  the  grounds  were  sup- 
])ressed  immediately  and  did  not  require  any  switching, 
this  being  particularly  the  case  during  thunderstorms, 
when  insulators  flash  over.  The  faults  to  ground  did  not 
jeopardize  operation.  All  we  had  to  do  was  to  locate  the 
faults  when  convenient,  and  if  necessary  replace  the 
defective  insulators. 

Furthermore,  Table  I  proves  that  less  than  25  per  cent 
of  the  faults  to  ground  develop  into  a  fault  between 
phases,  or  short  circuit,  since  a  considerable  portion  of 
the  faults,  characterized  as  short  circuits,  was  certainly 
not  initiated  by  grounds.  On  the  other  hand,  it  was 
evident  when  the  Bavarian  network  was  directly  inter¬ 
connected  with  a  non-compensated  network,  which  pre¬ 
vented  tuning  of  the  Petersen  coils,  that  ev’ery  fault  to 
ground  resulted  in  a  short  circuit. 

Even  when  operating  with  a  fault  to  ground  for  a  long 
period  the  damage  inflicted  on  the  faulty  point  of  the  line 
was  always  minute.  The  harmlessness  of  such  a  fault  is 
easily  explained,  because  the  Petersen  coil  limits  the  cur¬ 
rent  flowing  over  the  faulty  point  of  the  line  to  ground 
to  a  negligil)le  value.  In  many  such  circumstances  it  was 
difficult  to  detect  the  faulty  string  of  insulators  during 
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Equipment  damaged  by  arcing  grounds  but  restored 
to  service 

(A)  Bushing  merely  had  to  be  repolished  to  restore  to 
service.  (B  and  C)  When  this  string  of  insulators  was 
damaged  only  “kicks”  to  ground  were  recorded  and  dam¬ 
age  was  ascertained  on  subseciuent  inspection. 


(he  sul)se(iuent  inspection  of  the  line.  Desi)ite  ])rolonge(l 
operation  with  a  fault  to  ground,  the  insulators  did  not 
show  signs  of  damage  that  could  be  seen  from  the 
ground. 

The  lines  have  been  repeatedly  operated  with  a  fault 
to  ground  for  up  to  two  hours.  Immediate  disconnection 
and  the  consequent  interruption  of  the  supply  to  the 
consumer  was  invariably  averted,  and  it  was  possible  to 
maintain  the  supply  over  the  disturbed  section  until  the 
delivery  of  energy  was  insured  by  switching  operations 
or  heating  up  standby  boilers. 

hhidangerment  of  life  or  adverse  eflFects  upon  tele¬ 
phone  systems  in  the  vicinity  of  the  fault  have  not  been 
known,  despite  the  density  of  the  population  in  the  dis¬ 
tricts  traver.sed  by  the  lines.  In  fact,  it  has  repeatedly 
been  proved  that  people  who  have  worked  in  the  im¬ 
mediate  vicinity  of  the  fault  were  in  no  way  affected.  In 
four  instances,  thanks  to  the  immediate  suppression  of 
the  arcing  ground  by  the  coils,  persons  who  had  touched 
the  high-tension  lines,  either  inadvertently  or  with 
suicidal  intent,  were  preserved  from  grave  consequences, 
riiey  merely  suffered  more  or  less  severe  burns  which 
healed  conq^letely,  so  that  to-day  they  are  again  follow¬ 
ing  their  jwevious  occiqiations. 

To  determine  the  limits  of  accuracy  needed  in  tuning 
the  Petersen  coil  so  its  function  of  arcing  ground  su])- 
pression  would  he  preserved  the  Rayernwerk  company 
carried  out  numerous  tests  with  faults  to  ground  during 
normal  service.  It  was  ascertained  that  under  the  condi- 

Table  II — Neutral  Point  Flasbovers  on  Bayerniverk 
Netivork  Since  Beginning  of  Service 


Traimfonnrr  Stations 


Terminal 

Station 


Internip<liate  Number  of 
Station  P'lashovers 


Karlsfeiii . 

KcH'hel . 

I.andshut  . 
-VseliafTenburi: . 
Arrberu . 


Totals: . 

Xuml>er  of  transformer  stations 
e<iui[)|>evl  uitli  Petersen  eoils. . 


tions  existing  on  the  Bavarian  network  with  a  dissonance 
between  the  Petersen  coil  and  the  capacitive  current  to 
ground  up  to  ±  10  per  cent  it  was  still  possible  to  sup 
])ress  the  arc.  During  these  tests  the  residual  current 
flowing  to  ground  at  the  fault  amounted  to  30-70  amp 
at  a  total  capacitive  current  to  ground  of  about  750  amp 

Generally,  the  permissible  limit  of  dissonance  is  higher 
the  smaller  the  network  and  the  higher  the  critical  voltage 
for  the  corona  losses.  Since  proper  tuning  naturally 
improves  the  conditions,  especially  in  large  networks, 
such  as  the  Bavarian,  we  operate  as  a  rule  in  such  a  way 
as  to  maintain  the  best  possible  degree  of  comi)ensation 

In  order  to  realize  satisfactory  compensation  of  the 
network  at  all  times,  instruments  have  been  installed 
which  indicate  the  potential  at  the  neutral  point  to  ground 
and  thus  provide  a  continuous  measurement  of  the  degree 
of  compensation.  In  such  a  way  it  was  also  ascertained 
that  the  capacitance  to  ground  of  overhead  systems  varies 
during  the  year  and  to  a  certain  extent  depending  ujion 
the  growth  of  crops,  the  alteration  of  the  foliage  of 
forests  and  the  variation  of  the  sag  at  different  tem¬ 
peratures. 

The  question  has  been  raised  repeatedly  whether  the 
unbalanced  residual  current  with  large  networks  wmild 
increase  to  such  an  extent  as  to  prevent  the  suppression 
of  the  arcing  ground.  The  Bayernwerk  company  has  not 
experienced  any  difficulties  in  this  respect.  Nevertheless, 
we  recommend  electrical  isolation,  as  regards  current  to 
ground,  between  large  systems,  if  several  concerns  like 
the  Bayernwerk  are  going  to  be  interconnected,  in  order 
to  preserve  independence  in  balancing  each  of  these 
svtems  individuallv.  To  this  end  the  sy’stems  have  to  he 
interconnected  hv  isolating  transformers  with  a  1  :1  ratio 
if  both  sy'stems  work  at  the  .same  voltage.  These  i'^olat- 
ing  transformers  may  also  he  used  for  regulating  the 
ju'essure  between  the  systems,  which  is  needed  in  almost 
every'  case  for  such  interconnections.  It  is  obvious  that 
isolating  transformers  provide,  quite  generally,  a  remedy 
in  limiting  the  residual  currents,  if  it  should  he  found  that 
a  .system  is  getting  too  large. 

Based  on  the  o]x*rating  experiences  of  the  Bayernwerk. 
company  it  is  now  proj)osed  to  deal  with  some  <>i  the 
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Baycrnwerk  load  dispatcher  has  in¬ 
struments  for  continually  checking 
compensation  of  Petersen  coils 


./.  /:.  C,  Milti’iliiiii/oi.  1^31.  // 

out  Pctcrscn- 

Syxtt-,11.'' 


Indoor  and  outdoor  installations  of  Petersen  coils 

(A)  This  indoor  unit  is  rated  at  2,700  kva.,  00  100  kv. 
and  lias  40-,  45-  and  35-ainp.  taps.  (B)  The  outdoor 
unit  mounted  at  the  left  of  transformer  is  rated  at 
t.sOO  kva.,  00  110-kv.,  and  has  a  reniote-eontrol  eliaiiKe- 
over  switeli  for  80-,  75-,  70-  and  65-amp.  taps 


objections  that  have  been  raised  against  the  cinployinent 
of  arcing-ground  suj^pressors  in  the  jiast. 

Under  certain  load  conditions,  it  has  been  as.serted  that 
tlie  Petersen  coils,  owing  to  a  kind  of  resonance,  displace 
the  potential  of  the  neutral  point  and  thereby  interfere 
with  o])eration.  Nothing  of  this  kind  has  yet  been  ob¬ 
served  in  the  Bavarian  systemf.  It  has  ha])]K*ned  with 
lines  of  insufficient  syniinetry  that  the  potential  at  the 
neutral  point  rose  up  to  22  per  cent  of  the  phase  voltage, 
but  by  properly  transposing  the  lines  this  voltage  could 
be  reduced  to  about  1  per  cent.  In  fact,  the  potential 
of  the  neutral  provides  a  simple  means  of  checking 
whetl’.er  a  line  is  jiroperly  transjiosed  and  fulfills  the  con¬ 
ditions  of  .symmetry  stijinlated  by  the  general  regulations 
of  interference  with  telejihone  serv¬ 
ice.  Further  such  observations  ]ier- 
niitted  other  irregularities  in  service 
to  be  ascertained,  such  as  time  lag 
between  the  phases  of  oil  circuit 
breakers  or  single-phase  opening  of 
breakers  or  other  abnormal  switching 
operation. 

^loreover,  it  has  been  contended 
that  the  arcing  ground  suppressors 
reflect  disturbances  and  do  not  ])re- 
veni  the  discharge  of  overvoltages 
to  ground,  thereby'  becoming  par¬ 


ticularly  conducive  to  flashover.  The  experiences  of 
the  Bav'ernwerk  com])any'  in  this  resjiect  are  as  follows: 
During  the  six  service  years  under  observation  neutral 
point  flashovers  occurred  in  five  of  the  ten  transformer 
stations  equipped  with  Petersen  coils  (see  Table  II) 
Of  these  the  flashovers  in  'the  Karlsfeld  transformer 
station  should  be  excluded  because  they  were  due  solely 
to  a  special  arrangement  of  connections — a  potential 
transformer  was  connected  in  parallel  with  the  Petersen 
coil  to  the  neutral  bus.  Apparently  the  Petersen  coil 
potential  transformer  and  neutral  bus  formed  a  resonant 
circuit.  After  inserting  a  damping  resistance  in  the 
potential  transformer  circuit,  as  is  customary  to  limit  the 
current  in  the  ca.se  of  a  “short,”  no  further  flashovers  at 
the  neutral  occurred. 

Three  of  the  other  transformer  stations  affected  by 
flashover  are  terminal  .stations.  With  these,  all  neutral- 
point  flashovers  ha])])ened  during  lightning  storms  ac- 
com])anied  bv  flashover  in  the  switching  plant  and  some¬ 
times  on  the  lines.  It  seems  reasonable  to  assume  in  these 


I'cbriuirx  26».  i^..-?2  —  KLKCTKK'AL  WORLD 


Asymmetric  Reflectors  Avoid  Glare  at  Filling  Station 


L’niform  illumination 
at  a  filling  station  ni 
Hartford,  Conn.,  is 
realized  by  an  installa¬ 
tion  of  ten  Holophane 
asymn^etric  type  re¬ 
flectors  spaced  40  ft. 
apart  and  mounting  3(i()- 
watt  clear-bulb  tungsten 
lamps  18  ft.  ab'ive 
ground.  The  absence  of 
glare  is  apparent  in  the 
reproduced  night  photo¬ 
graph,  in  which  the 
camera  w’as  aimed  di¬ 
rectly  toward  the  ten 
principal  lighting  units. 
The  installation  was  de¬ 
signed  by  the  illuminat¬ 
ing  engineering  depart¬ 
ment  of  the  Hartford 
Electric  Eight  Company. 


▼  ▼  T 


ca.ses  that  flasliover  would  have  occurred  just  the  saute 
with  a  solidly  grounded  neutral  and  that  they  could  only 
he  avoided  by  lightning  arresters  located  .so  no  over¬ 
voltages  could  enter  the  station.  Regarding  the  three 
flashovers  at  the  neutral  in  Landshut,  no  satisfactory 
e.x])lanation  has  been  found.  They  may  have  been 
affected  by  the  construction  of  the  transformers,  since 
they  are  of  different  make  from  those  in  other  stations 
having  similar  conditions  where  no  fla.shovers  were 
observed. 

(Objections  have  been  raised  to  arcing-ground  supi)res- 
sion  devices  in  the  belief  that  they  will  markedly  increa.se 
the  cost  of  the  entire  plant  as  the  pha.se  conductors  must 
he  insulated  for  the  line  voltage.  Today  this  objection 
seems  no  longer  justified,  as  the  general  practice  now¬ 
adays  is  not  to  insulate  lines  merely  for  stresses  imposed 
by  normal  operation  hut  to  withstand  all  conditions, 
esiiecially  traveling  waves.  Even  if  only  waves  of 
moderate  height  and  steepness  are  taken  into  account, 
their  jiotentials  are  no  doubt  much  higher  than  the  line 
voltage  between  conductors.  Therefore,  so  far  as  cosf^of 
line  insulation  is  concerned,  it  does  not  make  any  dif¬ 
ference  whether  the  neutral  is  grounded  or  not. 


These  facts  and  ecpially  favorable  results  obtained  by 
(ither  German  companies  using  I’etersen  coils  seem  to 
prove  that  the  course  taken  in  Germany  to  deal  with 
faults  to  ground  has  been  successful. 

T 

Galvanized  Structures  Favored 
for  Outdoor  Substations 

Galvanizing  of  outdoor  substation  structures  seems  to 
he  preferable  to  painting,  according  to  reports*  obtained 
from  seven  large  companies  by  the  X.E.L.A.  electrical 
apparatus  committee.  Life  of  galvanizing  is  reported  to 
range  from  permanency  to  a  minimum  of  four  or  live 
years,  according  to  the  reports,  and  costs  from  15  to  45 
])er  cent  of  the  steel.  Life  of  paint  was  given  as  two 
to  ten  years  and  the  cost  of  the  original  painting  varied 
from  5  to  25  per  cent  of  the  cost  of  the  steel. 

^Embodied  in  .V./:./,..f.  serial  report  Xo.  J64. 


Galvanized  vs.  Painted  Structures 

BettPr 

Coiir'any  —  -  -Clalvanizinc  Practice-  -  . — -  - Paintiti"  Practice - -  .Appearance 


Cost, 

Cost, 

Cost  of 

l.ife. 

Per  Cent, 

l.ife. 

Per  Cent, 

Repairing, 

Structures 

Reason 

A’ ears 

of  Steel 

Structures 

Reason 

Vears 

of  Steel 

Per  Cent 

Pliiladelpliia  Klectric  Co. 

33  kv. 

Research 

7  to  8 

25 

•Ml  except 

Better 

4 

20 

15 

Galvanized 

33  kv. 

job 

1  )etroit  Kdison  Co . 

.Ml  -  also 

Greater 

Unknown 

35  to  45 

None 

4 

35  to  40 

.Above 

Satne 

2+-kv. 

life 

above  8 

initial 

O.C.B.s 

!>;tone  &  Webster  Eniri- 

-Ml 

Economy 

Over  1  5 

15 

Temporary 

Economy 

2-5 

5 

7 

Galvanized 

iieerinR  Corp . 

permanent 

(^)lunibia  Kneineerinp; 

.Ml  out- 

Loncer 

4  5 

30 

Old 

3  4 

25 

10 

Galvanized 

&.  .ManaKeiiient  Corp. 

door 

life 

f’alvanized 

Klectrie  Bond  &  Share 

.All  out- 

Economy 

Perma- 

15-20 

None 

Lead  and  oil  nr  graphite  2  to 

Nc» 

Co . 

door 

nent 

3 — Uitumastic  5  to  10 

Siiutliern  California 

Edison .  Co . 

.All 

Economy 

Varies 

26 

None 

3-5 

12.5 

6.7 

Galvanized 

(.'onsuiners  Power  Co. . . 

-All 

Economy 

5  to  over 

15  to  20 

None 

3 

Galvanized 

30 
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Calculating  Sav 


from  Power  Interchange 


By  E.  C.  BROWN 

Assistant  Manager  Connecticut  I  "alley  Pozver  Exchange 


For  six  years  the  inemhers  of  the  Connecticut 
X’alley  Power  Exchanj^e  have  been  pooling  their 
generating  and  transmission  facilities  and  operating 
their  combined  systems  as  a  single  unit  for  the  best 
over-all  economy.  The  savings  from  this  combined 
operation  as  well  as  from  exchanging  power  wdth  non- 
nieinher  interconnecting  companies  are  distributed  among 
the  members  and  in  1931  amounted  to  more  than 
$500,000.  Since  the  scheme  is  meeting  with  increasing 
favor  it  is  possible  that  other  companies  which  do  not 
have  a  common  financial  ownership  to  aid  them  in 
0])erating  a  power  pool  may  find  value  in  the  method 
used  for  calculating  the  savings  and  distributing  them 
among  the  members. 

The  exchange  was  organized  in  1925  when  three  com¬ 
panies  in  this  territory  found  that,  by  the  expenditure 
of  less  than  one  million  dollars  in  a  transmission  line, 
the  construction  of  plant  additions  costing  several  times 
this  amount  would  be  postponed  for  several  years  and 
that  substantial  operating  savings  could  be  realized  in 
the  more  efiicient  use  of  existing  facilities  under  joint 
o])eration.  At  the  outset  it  was  recognized  that  effec¬ 
tively  to  pool  facilities  for  optimum  advantage  it  would 
be  necessary  to  have  a  free 
exchange  of  power  deter¬ 
mined  only  by  the  operation 
of  the  combined  systems  for 
the  maximum  economy,  un- 
ham|)ered  by  complicated 
contracts  or  arbitrary  rules 
of  ])rocedure.  Out  of  this 
realization  came  the  formu¬ 
lation  of  the  following  prin¬ 
ciples  ; 


1.  Each  member  company  shall  have  sufficient  capac¬ 
ity  to  carry  its  yearly  peak  plus  a  reserve  of  10  per 
cent.  This  capacity  may  either  be  installed  in  the  plants 
of  the  company  or  furnished  under  contract  by  some 
other  company. 

2.  Each  member  company  supplying  energy  to  the 
exchange  will  be  reimbursed  by  the  increment  cost  it 
incurs  in  supplying  such  energy. 

3.  Each  member  company  receiving  energy  from  the 
exchange  shall  be  charged  the  increment  cost  it  would 
incur  in  generating  such  power. 

4.  The  capital  charges  on  additional  facilities  made 
necessary  by  joint  operation  shall  be  the  first  charge 
against  savings  which  such  facilities  create. 

5.  The  net  savings  remaining  after  the  deduction  of 
the  capital  charges  and  operating  cost  of  the  exchange 
shall  be  ecpiitably  divided  among  the  member  comi)anies. 
In  consideration  of  the  equities  of  the  several  companies, 
the  market  and  the  source  shall  be  of  equal  importance. 
That  is  to  say,  the  company  which  furnishes  a  market 
for  a  block  of  economy  power  and  the  company  which 
generates  this  power  are  both  equally  essential  to  the 
completion  of  the  transaction  and  should,  therefore, 
share  equally  in  the  savings. 

6.  The  zeal  for  the  creation  of  savings  shall  never 
encroach  upon  the  standards  of  service  and  safety  of 

operation  which  the  individ¬ 
ual  component  companies 
find  it  necessary  to  adopt. 

At  the  present  time  the 
Connecticut  Valley  Power 
Exchange  is  composed  of 
three  companies :  The  Con¬ 
necticut  Eight  &  Power  Com¬ 
pany.  the  Hartford  Electric 
Light  Company  and  the 
W'estern  Massachusetts  Corn- 


Fig.  1 — Hypothetical  syistem  used 
to  explain  calculations 
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Mote:  All  load  figures  are  In  thousands  of  K.W.H. 

Table  II—  1  2  ~ 

Cottl  Calculations 

for  Station  1 A  g  , 

(LoivAX  ater  Day)  sta.iASSo  1i 


Co.  A 

Ce.B 

1  co.cl 

16 

17  ^ 

,  1^ 

Sys- 

Sys- 

Sys- 

tsm 

tsm 

tea 

Load 

Load 

1  Load  1 

•  'oluiims  1  to  5  iiielu- 
siv«>  :ir»-  taken  directly 
fi’uni  tlie  operatiiiK 
I'ccords  (Table  I,  col- 
Miniis  1.  2.  3,  10  and 
11).  The  alftebraic 
SHIM  of  coluinn.s  1,  t 
and  ;>  irives  column  »i, 
which  is  the  load  sta¬ 
tion  lA  would  ha\»* 
ueneratcd  if  it  had  not 
been  interconnected, 
('olunms  7  and  S  show 
respectively  the  gen¬ 
erators  and  boilers 
needed  for  independent 
operation  neglecting 
operating  reserve, 
("olnmns  !•  to  12  in¬ 
clusive  show  the  coal 
rc(iuirenient.s  in  thon- 
sajids  of  pounds  as 
secured  from  Table  1\' 
for  tli«>  conditions  indi¬ 
cated  in  I'olumn  bead- 
ings. 


Actual  e  4^  m-t  U 
HPa  Output *<flQpL« 


Co  a "a"  Sta.  lA  Own 
froB  Load  ■  Cc  A 
Excha  Syst ca  Load 


c  «>  •  ^  a  tf> 
w>  W 

4^-0  •  iH  €)  *0  • 

«-(  Cl  «  «H 

COO  O  •-«  Q  o 

9  iJ  O  A  U 


Table  I— 

Data  from  Log 
Sheet — the 
Starting  point  fo} 
Calculations 

These  data  are  for  a 
typical  low-water  da'.. 
The  power  transfeis 
between  the  pool  and 
companies  A  and  <’ 
are  given  by  metei  - 
No.  1  and  Xo.  j 
(columns  10  to  i:; 
inclusive).  The  trans¬ 
fer  between  the  pool 
and  company  B  is  the 
algebraic  s  u  m  of 
meters  1  and  2  (sec 
column  14)  because 
the  total  incoming 
power  to  the  pool  must 
equal  the  total  out¬ 
going. 


Coal  required  for 
load  In  Col.  #1 
when  power  is 


Coal  required  for 
load  in  Col.  #6 
when  power  is 
To  Frou 

Exeh.  Exelu 


4 _ 6 _ 6__ 

Coal  required  for  load 
Load  lx  Col.^  when  power  is 

Co.  "B"  To  Frou 

SjstOB  Exchange  Exchange 


Hr. 

Actual 

Output 

to 

from 

fechenga 

Systea 

Lead 

Exchange 

1 

35 

21 

14 

32.1 

2 

36 

22 

13 

32.1 

3 

30 

19 

11 

27,6 

4 

30 

19 

11 

27.6 

6 

30 

19 

11 

27.6 

6 

35 

21 

14 

32.1 

7 

35 

18 

17 

32.1 

8 

40 

16 

26 

37.6 

9 

40 

12 

28 

37.6 

10 

40 

11 

29 

37.6 

11 

40 

11 

29 

37.6 

12 

40 

If 

28 

37.6 

1 

35 

16 

20 

32.1 

2 

40 

12 

28 

37.6 

3 

40 

It 

28 

37,6 

4 

40 

12 

28 

37.6 

5 

40 

12 

28 

37.6 

6 

40 

6 

36 

37.6 

7 

40 

9 

31 

37,5 

8 

40 

11 

29 

37.5 

9 

40 

13 

27 

37.6 

10 

40 

16 

24 

37.5 

11 

40 

19 

21 

J7.6 

12 

'0 

22 

18 

37.6 

Coal  required  for  load 
in  Col.  when  power  is 


To 

Exchange 


Fros 

Exchange 


Table  Ill- 
Calculations  for 
Station  2B 
(Low-Water  Day) 

Coal  requirements  tire 
calculated  from  a  coal 
bogey  similar  in  form 
to  Table  IV. 
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Fig.  2 — Input-output  curve  for  station  3C 

Company  C  during  low-water  day  received  547,000  kw.-hr. 
(Table  I)  from  the  exchange,  but  would  have  had  to 
generate  this  amount  in  station  3C  under  independent 
operation,  because  hydro  station  4C  generated  all  it 
could  from  its  day’s  river  flow.  As  station  3C  is  on  a 
system  with  a  hydro  station  of  moderate  size,  coal  cal¬ 
culations  ba.sed  on  an  average  input-output  curve  (Fig.  2) 
are  well  within  the  limits  of  accuracy.  Note  that  the 
actual  coal  burned  is  used  for  the  basis  of  calculations 
for  exchange  operation  because  the  curve  is  plotted  for 
independent  operation,  and  the  company  is  charged  or 
credited  for  variations  from  the  coal  consumption  of 
independent  operation  caused  by  excliange  operation. 


Table  IV — Coal  Bogey  for  Station  \A 

.jO-TO  deg.  injection  water. 


0  100  200  300  400  500  600  700 

Gross  Dally  Generation  in  Thousands  of  Kw.-Hr, 

combined  system.  Under  this  plan,  .sav¬ 
ings  must  of  necessity  result  from  every 
operation.  After  the  facilities  of  the 
three  companies  have  been  operated  as 
though  they  were  hut  one  large  com- 
jiany,  the  charges  and  credits  between  the 
companies  must  be  calculated. 

To  simplify  the  explanation  of  these 
calculations  a  complete  problem  has  been 
formulated,  based  on  the  hypothetical  sys¬ 
tem  shown  in  Fig.  1.  The  starting  point  in 
the  computation  of  saving  is  the  log  sheet 
for  the  (lay  to  be  calculated.  Tables  I  and 
\T  show  the  essential  data  for  low-water 
and  high-water  conditions  respectively, 
panics.  Interconnections  with  the  Central  Hudson  Gas  Ba.sed  on  these  data  and  the  coal  bogies  for  each 
&  Flectric  Corporation  and  the  Xew  England  Power  steam  plant  it  is  possible  to  calculate  the  co.st  of  coal 

Company  are  operated  for  the  exchange  of  large  blocks  that  each  company  incurs  to  supply  power  to  the  exchange 

of  economy  power  to  mutual  advantage.  The  combina-  and  the  value  of  coal  saved  by  each  in  taking  power  from 

tion  of  the  loads  and  facilities  of  the  three  member  the  exchange.  The  calculations  are  shown  with  the  log 

companies  results  in  a  .system  having  an  annual  output  .sheet  data  and  coal  bogies  from  which  these  are  derived 

of  1.200,000,000  kw.-hr.  and  a  peak  of  300,000  kw.-hr.  for  a  low-water  day  and  high-water  day.  Tables  V  and 

per  hour.  \T  show  results  for  low-  and  high-water  days. 

In  the  operation  of  the  exchange  no  cognizance  is  With  this  information,  the  charges  and  credits  to  each 
taken  of  the  three  separate  but  component  entities  of  comjjany  are  assembled  as  shown  in  the  sample  exchange 

which  it  is  composed.  All  the  facilities  are  available  statement  (Table  X).  Of  course  the  usual  billing  pericjd 


and  operated  to  maximum  advantage  with  respect  to  the 


is  one  month,  but  results  for  only  two  days  are  shown 


Table  V — Calculations  of  Cre 

(^iipitiiy  .4—  Station  lA  (low-water  day) 

When  power  is  delivered  to  exeiiaoKC 

Kw.-Hr.  Lb. 

^tual  generation  745,000  Corresponding  coal  834,900  (Table  II,  Col.  9) 

Own  system  load. . .  541,000  Corresponding  coal  601,000  (Col.  II) 

Power  to  exchange  204,000  Corresponding  coal  233,900 

Doiler-hours  actually  fired  120  (Col.  2) 

For  own  system  load .  96  (Col.  8) 

For  exchange .  24  at  250  lb.  per 

boiler-hour .  6,000 

Total  coal  burned  to  furnish  exchange  (204,000 

k" -hr.) .  239,900 

(^ost  of  coal  burned  to  furnish  exchange  at  $5.82 

,  per  ton .  $698.11 

average  cost  of  coal  pier  kw.-hr.  (mills) .  3.42 


When  power  Is  from  exeiianxe 

Kw.-llr.  Lb. 

^'n  system  load . .  85,000  Corresponding  coal  96,100  (Table  II,  Col.  12) 

•vctual  '.eneration  70,000  Corresponding  coal  82,000  (Col.  10) 

^werfroin  exch’ge  15,000  Equivalent  coal. .. .  14,100 

^ving  in  coal  at  $5.82  per  ton  by  using  exchange 

.Power .  $41.03 

Average  cost  of  coal  per  kw.-hr.  (mills) .  2.74 


its  and  Debits  for  Low-Water  Day 

Company  B  -Station  2B  (low-water  day) 

When  power  is  delivered  to  exchange 

Kw.-Hr.  Lb. 

•Actual  generation. .  905,000  Corresponding  coal  843,000  (Table  III, Col.  5) 
Own  system  load . .  547,000  Corresponding  coal  514,900  (Col.  7) 

Power  to  exchange  358,000  Corresponding  coal  328,100 
Cost  of  coal  burned  to  supply  exchange  (358,000 


kw.-hr.)  at  $5. 61  per  ton .  $920.32 

•Vverage  coal  cost  per  kw.-hr  (mills) .  2.29 


Company  C  —Station  3C  (low-water  day) 
When  power  is  from  exchange 


Kw.-Hr.  Tone 

Own  system  load*  617,000  Corresponding  coal  571  (Fig.  2) 

.Actual  output .  70,000  Corresponding  coal  87  (Fig.  2) 

Power  from  exch’ge  547,000  Equivalent  coal. . .  484 

Saving  in  coal  at  $5.70  per  ton  by  u.sing  exchange 

power .  $2,758.80 


.Average  coal  cost  per  kw.-hr.  (mills) .  5.04 

♦.Actual  station  output  plus  power  received  from  exchange. 
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Total  260 

689 

75 

949 

1959 

- 

376 

238 

- 

172 

34 

Total 

Hot# 

All 

load 

figures  are 

In  thousands 

of  K.W.H. 

•  Station  4C 

spilling  water  all  day. 

All  syatem  loads  are  the  same  aa  those  used  for  low  water  day. 


Table  VI  — Op  eroling 
Data  that  Serves  as 
Basis  for  Calculations 
on  Representative 
High  -Water  Day 
It  will  be  observed  that 
Co.  C  delivered  2:!S,()00 
kw.-hr.  to  the  exeliunge. 
Station  3C  was  oper;ited 
at  minimum  load  for 
voltage  regulation  and  to 
furnish  local  reserves  for 
an  important  load.  Had 
Co.  C  been  operating  in¬ 
dependently  the  output  of 
station  4C  would  liave 
been  reduced  l)y  the 
238,000  kw.-hr.  delivered 
to  exchange.  As  station 
4C  was  spilling  water  all 
day  this  238,000  kw.-hr. 
would  have  been  lost  and 
is  therefore  dump  hydro 
of  zero  value  to  Co.  C. 
From  the  sample  state¬ 
ment  shown  later  it  will 
be  observed  that  Co.  c 
receives  no  direct  credit 
for  delivery  of  this  power. 
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96 

1  Total  290 

Blr.Hrs 

—  376 

626 

Blr. 

Hrs 

281.6 

697.1 

Tables  VII  &  VIII— Calculations 
for  Stations  lA  and  2B  (Higb- 
\¥''ater  Day) 

Based  on  Table  VI  and  coal  bogies. 
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Table  IX — Calculation  of  Credits  and  Debits 
for  High-Water  Day 

Company  A — Station  I A  (hieh-water  day) 

Wbeii  power  Is  from  exchange 

Kw.-Hr.  Lb. 

0»n  f.vBtem  load .  .  626,000  Correapondinc  coal  6^7,100  (Table  VII  Co.  121) 
Actual  generation  250,000  Correaponding  coal.  281,600  (Col.  10) 

Power  from  exch’ge  376,000  Equivalent  coal. .. .  415,500 
Saving  in  coal  at  $5.82  per  ton  by  using  exchange 

power .  1,209.11 

Average  coat  of  coal  per  kw.-hr.  (mills) .  3.  22 

Note-  -There  is  no  boiler  adjustment  for  this  day  as  total 
boiler  hours  actually  fired  are  same  as  for  station’s  own  load 

Company  B  Station  (high-water  day) 

When  pow  er  Is  to  exchange 

Kw.-IIr.  Lb. 


Actual  generation  645,000  Corresponding  coal  601,900  (Table  VIII,  Col.  5) 

Own  system  load .  .  473,000  Corresponding  coal  437,300  (Col.  7) 

Power  to  exchange  172,000  Corresponding  coal  164,600 

Cost  of  coal  at  $5.61  per  ton  furnisning  172,000 


kw.-hr.  to  exchange .  $461.70 

Average  coal  cost  per  kw.-hr.  (mills) .  2.68 


Company  B  Station  2B  (high-water  day) 

When  pow  er  is  from  exchange 

Kw.-lIr.  Lb. 

Own  system  load .  .  74,000  Corresponding  coal  77,600  (Table  VUI,  Col.  8) 

.\ctual  generation..  40,000  Corresponding  coal  53,200  (Col.  6) 

Power  from  exch’ge  34,000  Equivalent  coal. ..  .  24,400 

Saving  in  coal  at  $5.61  per  ton  by  using  exchange 

power .  $68.44 

Average  cost  per  kw,-hr.  (mills) .  2.01 


Table  X — Sample  Exchange  Statement  for 
Two-Day  Billing  Period 

Based  on  conditions  given  in  Tables  I  and  VI  and  derived  calculations  (Tables  V’ 
and  IX)  figured  for  high-water  and  low-water  conditions  are  shown  separately. 

Income  from  Exchange  Power  Delivered  to  Members 


Company  .4 

1 5,000  kw.-hr .  $41.03 

376,000  kw.-hr .  1,209.11 

391,000  kw.-hr .  .  $1,250  14 

Company  B 

34,000  kw.-hr .  $68.44 

Company  V 

547,000  kw.-hr  $2,758.80 

Total  income  .  $4,077.38 

Cost  of  Power  Delivered  to  Exchange  by  Members 
Company  .4 

204,000  kw.-hr .  $698.11 

Company  B 

358,000  kw  .-hr .  $920.32 

172,000  kw.hr . .  461  70 

530,000  kw  .-hr .  $1,382.02 

Company  C 

238,000  kw.-hr . 

Total  expense  for  pow  er .  $2,080  .13 

(ilross  savings .  1,997.25 

Dperating  and  Capital  Expenses 

Capital  expenses  advanced  by  Co.  .4 .  $235 . 00 

<  iperating  expenses  advanced  by  Co.  H .  75,06 

Operating  expenses  advanced  by  Co.  C .  85.10 

-  $395.16 

Net  savings  for  three-party  divisison .  $1,602.09 


SO  the  reader  may  easily  trace  the  problem  through  to  the 
final  bills. 

The  operating  expenses  shown  in  the  statement  are 
)or  salaries,  supplies,  etc.  These  exjienses  are  paid,  as 
Hicuried,  by  one  of  the  companies  and  are  charged  to  a 
^>601(11  account  by  this  company.  The  total  of  this 
account  is  rendered  to  the  exchange  for  each  hilling 
perio<!  and  the  company  is  reimbursed  as  shown  in  the 
intercompany  hills. 

In  order  to  explain  the  capital  charges,  let  us  assume 
fiiat  to  make  possible  exchange  operation  with  Com-. 
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Table  XI — Details  of  Intercompany  Bills 

Based  on  Table  X 

Company  .4  will  bill  Company  C .  $217.00 

-Arrived  at  as  follows; 

For  204,000  kw.-hr.  of  exchange  power 

delivered  by  Company  .4 .  $698.  1 1 

Plus  share  of  savings .  534.03 

Plus  reimbursement  for  capital  expenses  235.00 

-  $1,467.14 

Less  391,000  kw.-hr.  of  exchange  power 

delivered  to  Company -A .  1,250.14 

— - $217.00 


Company  B  will  bill  Company  C 


-Arrived  at  as  follows; 

For  530,000  kw’.-hr.  of  exchange  power 

delivered  by  Company  B  .  $1,382.02 

Plus  share  of  savings . 534.03 

Pius  reimbursement  for  operating  ex¬ 
penses .  75.06 


Less  34,000  kw.-hr.  of  exchange  power 
deliver^  to  Company  B . 


1,991.  It 
68.44 

-  $1,922.67 


Cherk  of  Bills 

Sum  of  two  bills  to  Company  C .  52. 1 39.  67 

-Arrived  at  as  follows: 

For  547,000  kw.-hr.  of  exchange 

power  delivered  to  Company  C. . .  $2,758.80  $2,758.80 

Less  share  of  savings . .  534  03 

Less  reimbursement  for  operating 

expenses .  85.10 

Less  238,000  kw.-hr.  of  exchange 

power  delivered  by  Company  C  .  .  .  $619.13 


jAany  A  it  was  necessary  to  construct  a  transmission  line 
between  Comiiany  A  and  Company  IL  Company  A  built 
and  capitalized  this  line :  therefore,  in  accordance  with 
exchange  principles.  Company  A  should  he  reimbursed 
for  the  carrying  charges  on  this  new  investment  made 
for  exchange  operation. 

For  the  simplicity  of  this  problem  it  has  been  as.sumed 
that  the  equities  of  the  three  companies  warrant  an 
equal  distribution  of  the  savings.  Of  course  this  is  not 
always  true  in  practice,  but  will  depend  entirely  on  local 
conditions. 

Wdiile  this  problem  has  been  stated  in  as  simple  form 
as  possible  to  show  the  fundamental  principles,  it  might 
he  well  to  enumerate  some  of  the  complications  and 
refinements  necessary  in  actual  application : 

Primary  contracts  between  exchange  members  or  with 
outside  conqianies. 

Calculation  methods  for  pump-hack  hydro  station. 

Calculation  methods  for  a  steam  station  containing 
three  major  types  of  equipment,  including  a  mercury 
boiler. 

Proper  coal  prices  including  shrinkage,  varying 
amounts  of  s]iot  coal  and  contract  coal,  etc. 

Line  loss  calculations,  including  fixed  percentages  and 
those  depending  on  factors  necessitating  hourly  calcula¬ 
tions. 

Hydro  evaluation  based  on  alternative  market  \alue. 

\^alue  of  long-time  hydro  storage. 

Distribution  of  savings  based  on  a  ])riority  due  to 
exchange  previously  existing. 

Determination  of  operating  reserves  neces.sary  for 
independent  operation. 

.Mlowance  for  reactive-kilovolt-ampere  transfers. 

In  conclusion,  it  might  be  said  that  every  system  will 
have  its  own  local  problems  and  these  will  have  to  he 
solved  by  applying  the  fundamental  principles.  All  Con¬ 
necticut  Valley  Power  Exchange  problems,  no  matter 
how  simple  or  how  complicated,  have  been  solved  by  these 
principles.  The  keynote  of  all  the  calculations  is  the 
thought  that  they  are  predicated  upon  the  comparison  of 
exchange  operation  with  independent  operation. 


371 


Safesuarding  an 


By  R.  H.  ROGERS 

Industrial  lini/inccrinfi  Dcf'artmcnt,  General  Electric  Company 


CONVEYORS  or  process  machines  that  operate  on 
material  in  secjuence  must  he  safe^tjuarded  electri¬ 
cally  so  that  if  any  one  unit  becomes  incapable  of 
taking-  its  full  cpiota  the  preceding  machines  will  feed  at  a 
lower  rate  or  stop.  The  subsequent  machines  may  i)rocec(l 
to  clear  the  system  or  they  may  he  made  to  slow  down  or 
stop.  Conveyors  which  feed  dififerent  materials  to  a 
common  hopper  can  he  so  connected  that  a  chaiiije  in 
material  flow  on  one  will  cause  a  proportionate  chansfe 
in  the  other.  A  machine  processinj^  material  can  he  ar¬ 
ranged  to  control  the  output  of  the  precedint^  machine 
on  the  basis  of  either  quantity  of  material  on  hand  or 
by  motor  load. 

Several  interesting^  princi])les  are  used  for  control  of 
this  kind  and  a  few  e.xamples  will  serve  to  show  how 
broadly  they  are  applied. 

The  control  sy.stem  between  a  starcher  and  a  tenterin^ 
frame  is  shown  in  Fi_e;.  1.  d  he  cloth  between  the  unit.s 
passes  up  over  a  counterweighted  roller  that  slides  up 
and  down  in  guides.  The  more  j^oods  between  the  units 
the  hijjher  the  roller  p[oes.  l>y  means  of  a  chain-aiul- 
sprocket  drive  the  heifrht  of  the  roller  determines  the 
brush  setting  and  hence  the  speed  of  the  motor  drivintj 
the  starcher.  In  this  case  the  driver  is  a  3:1  speed- 
range  brush-shifting  a.c.  motor.  A  field  rheostat  for  a 
d.c.  motor  could  be  operated  in  the  same  manner. 

A  thrustor  for  operating  the  gate  between  a  supply 
of  cotton  from  the  bale  o])ener  and  the  hopj)er  that  feeds 
a  picker  is  shown  in  I'ig.  2.  The  bale  openers  feed  to  a 
conveyor  which  runs  between  standing  sides  to  another 


Fig.  1 — Relative  speeds  of  starcher  and  tentering  frame 
regulated  by  slack  between  units 


Increase  f)r  reduction  of  slack  reduces  or  increases  speed 
of  brush-shifting:  motor  at  upper  left. 


l  ig.  2 — Thrustor  deflects  supply  to  picker 
hopper  w'hen  full 


Fig.  3 — Poidometer  regulates  propor¬ 
tion  of  components  fed  to  cement  mill 

Disturbance  of  predetermined  proportions  starts 
drive  that  turns  lield  rheostat  and  adjusts  coT- 
veyor  speed. 
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J 


Sequence  Operations 


which  turns  a  field  rheostat  and  changes  the  speed  of 
the  conveyor.  The  weights  in  the  scale  beam  can  he 
moved  only  by  the  chemist  hut  the  si)eeds  of  the  two 
motors  can  he  changed  a  like  amount  by  the  miller. 
Thus  one  has  charge  of  proportions  and  the  other  of 
([uantity.  In  the  event  that  one  supply  or  the  other  falls 
below  a  predetermined  minimum  contacts  are  opened 
and  both  feeder  motors  are  stopped,  but  the  tube  mill 
continues  to  operate. 

A  more  refined  system  of  proportioning  in  which  the 
scale  beam  is  relieved  of  any  mechanical  work  and  is  thus 
more  sensitive  and  accurate  is  in  operation  in  a  chemical 
plant.  “Thyratron”  tubes,  which  are  mercury-vapor 
rectifiers,  convert  a.c.  supply  into  armature  current  for  a 
5-hp.  d.c.  motor  or  field  current  for  a  500-hp.  d.c.  motor. 
The  outjnit  is  instantly  and  precisely  varied  by  an  adjust¬ 
able  reactor  connected  in  the  tube  grid  circuit.  In  the 
case  mentioned  a  reactor  core  is  suspended  from  the 


a.c.  supply 
/  Thyralron  tubes 


■Proper  adjustment 

/Adjustable 
j  reactor 

Orid  controlY^ 


-Adjustable 
Speed  d.c.  motor 


■Movable 


a.c. 

motor 


'  iVeigh/np  rolls 


Fig.  4 — Adjustable  reactor  and  "thyratrons” 
control  relative  feeds  of  conveyors 

l’se<1  in  chemical  plant  where  accurate  proportion  of 
ingredients  is  required. 


room  containing  ten  jiickers.  Each  picker  hopper  is 
c(|uipped  with  a  dgiressible  flap,  which,  when  the  hopper 
is  about  three-fourths  full,  tips  a  mercury  switch  and 
starts  the  thrustor  motor.  The  thrustor  then  firmly  but 
smoothly  raises  a  deflector  gate  from  the  conveyor  belt 
and  lets  the  cotton  pass  on  to  some  other  hopper.  Should 
all  ten  thrustors  and  gates  be  raised  at  once,  the  nor¬ 
mally  open  contactors  in  series  are  all  closed  and  a  cir¬ 
cuit  is  completed  which  shuts  down  the  conveyor  motor 
in  the  ojK'iier  room. 

The  tube  mills  in  a  cement  jdant  are  fed  with  two 
materials.  The  raw  grinding  mills  receive  limestone  and 
shale  and  the  finish  mills  receive  clinker  and  gypsum. 
It  is  necessary  to  have  close  regulation  of  the  propor¬ 
tions  for  uniformity  of  product  and  control  of  total 
quantity  to  get  maximum  satisfactory  output  from  the 
mill.  common  device  for  proportioning  is  called  a 
])oid()meter  (Fig.  3).  in  which  a  section  of  each  con¬ 
veyor  belt  passes  over  a  floating  pulley  connected  to  a 
weighing  beam.  W  henever  either  beam  is  disturbed  bv 
a  change  in  the  material  flow  it  puts  into  gear  a  drive 


Ferri$  whee! 
slurry  feeder 


jqoft.  ki/n 


Fig.  5a  and  b — Selsyn  unit  ad¬ 
justs  slurry  feed  to  kiln  speed 
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differentia! 
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Fig.  6 — Thyratron  control  co-ordinates  motor  drive 


scale  beam  and  any  movement  of  the  core  changes  the 
reactance  and  the  “thyratron”  outinit.  The  motor  driv¬ 
ing  one  conveyor  is  controlled  hy  its  armature  circuit, 
which  comes  from  “thyratrons”  controlled  hy  the  scale 
beam  on  the  other  conveyor  (Fig.  4). 

.Sometimes  it  is  necessary  to  vary  the  speed  of  a  proc¬ 
ess  machine  and  it  is  desirable  to  vary  the  feed  in  a  like 
manner.  Mechanical  drive  from  machine  to  feeder  may 
not  he  possible  or  desirable  and  manual  control  leaves 
too  many  chances  for  error.  P'or  such  instances  the 
“.Selsyn”  control  is  ideal,  for  hy  its  use  the  feed  varies 
])recisely  with  the  machine.  An  example  is  found  in 
the  cement  industry. 

A  master  “Selsyn,”  or  self-synchronizing  unit,  is  con¬ 
nected  to  the  shaft  of  the  kiln  motor  and  a  receiving 
“Selsyn”  (Fig.  .S)  is  connected  to  the  shaft  of  the  feeder 
motor.  The  outi)ut  of  one  is  connected  to  the  stator  of  a 
differential  “Selsyn”  whose  rotor  is  fed  hy  the  other. 
Wdien  the  feeder  motor  speed  corresponds  with  the  kiln 
speed  and  differential  “Selsyn”  rotor  stands  still,  hut  if 
the  kiln  is  speeded  up  or  slowed  down  hy  even  a  very 
small  amount  the  differential  rotor  must  turn.  This 
rotor  is  geared  to  a  rheostat  in  the  feeder  motor  field, 


and  as  soon  as  the  feeder  motor  speed  is  changed  die 
jirecise  amount  necessary  the  balance  is  restored  and  the 
differential  motor  becomes  static  again. 

One  of  the  biggest  manufacturers  of  rubber  goods 
ojierates  several  conveyors  in  series  carrying  a  continuous 
sheet  of  rubber.  As  the  speed  of  the  jirocess  macl.iue 
is  changed  the  speed  of  the  conveyors  taking  the  mate¬ 
rial  away  must  change  to  correspond.  The  nature  of  the 
material  is  such  that  a  uniform  loop  must  be  maintained 
between  conveyors  to  minimize  damage.  “Thyratron" 
equipment  is  used  for  this  service.  .\  light  r(»ller 
(  Fig.  6)  rides  in  each  loop  and  a  reactor  core  is  us- 
jiended  from  each  roller.  The  “thyratron”  output  regu¬ 
lates  the  s])eed  of  the  motor  driving  the  succeeding  con¬ 
veyor  through  the  slight  movements  of  the  reactor  core. 

Interlocking  of  control  on  coal  and  ore  conveyors  is 
common  practice.  In  general,  a  section  that  stojis  causes 
all  sections  feeding  it  to  stop  and  the  succeeding  units 
continue  to  clear  the  system.  However,  there  are  modi¬ 
fications.  In  some  instances  one  jnish  button  stojis  all 
the  conveyors  and  related  machines  beginning  at  the 
source  of  flow  of  material.  A  time-delay  device  allows 
each  unit  to  clear  itself  before  it  stojis.  The  .start  ])ush 
button  starts  u]i  the  unit  in  reverse  order,  insuring  that 
all  are  running  before  material  starts  to  flow. 

There  is  a  coal  conveyor  system  (  P'ig.  7)  in  operation 
in  Pennsylvania  that  is  4. .3  miles  long  and  extends 
through  a  mountain  between  a  mine  and  the  shi]q)ing 
point.  It  carries  10,000  tons  ])er  day  on  22  belt  con¬ 
veyors  in  series.  The  motors  aggregate  2,(XX)  hp.  d'hey 
start  u])  in  sequence,  beginning  at  the  delivery  end.  As 
each  motor  comes  up  to  full  speed  it  energizes  the  start¬ 
ing  circuit  for  the  next.  Should  any  motor  stop  all 
])receding  units  are  stopped  and  all  following  units  con¬ 
tinue  to  run  to  clear  themselves  of  coal. 

.Steel  mill  run-out  tables  are  held  in  synchronism  with 
the  steel  mill  rolls  in  a  simple  way.  An  a.c.  generator  is 
chain  driven  from  the  mill  stand  and  its  freciuencv  is 


therefore  a  function  of  the  roll  si)eed.  This  generator 
drives  the  run-out  table  roll  motors  (Fig.  8)  and,  as 


their  si)eed  varies  with  the  frequency,  synchronism  is 
maintained  at  all  roll  speeds. 

Printed  wrai)pers  for  jiackages  are  ordinarily  indi¬ 
vidual  sheets  which  arc  fed  to  the  packaging  machine. 
.\  large  cereal  manufacturer  is  o})erating  packaging  ma¬ 
chines  taking  wrappers  from  a  printed  roll  at  5(X)  ft. 
])er  minute.  It  was  impossible  to  set  the  machine  so 
that  it  would  continue  to  cut  wrappers  without  creeping 
into  the  printing.  The  itroblem  was  solved  by  the  use 


Fig.  7 — Portion  of  4.3-mile  coal  conveyor 
having  sequence  control  of  22  sections 

Uolls  can  be  repaired  or  in.spected  without  stoppiiiK 
conveyor  by  unlatching  roil  fitand 


Fig.  8 — Runout  table  motor  speed 
controlled  by  mill  speed 
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preferred  line  is  closed  and  the  air-break  switch  con¬ 
nected  to  the  auxiliary  supply  is  open.  If  the  preferred 
line  goes  into  trouble  and  the  breaker  at  the  source  of 
power  Olsens,  de-energizing  the  line.  No.  1  air-break  switch 
opens  and  No.  2  air-hreak  switch  closes,  provided  that  the 
auxiliary  supply  line  is  energized.  When  the  preferred 
line  becomes  alive  again  No.  1  air-break  switch  closes 
after  a  predetermined  interval  and  provided  the  two  lines 
are  in  synchronism.  .As  soon  as  No.  1  air-break  switch 
closes  No.  2  air-break  switch  opens,  restoring  the  sub¬ 
station  to  normal.  The  air-break  switches  can  be  made 
manually  ojierative  for  test  and  maintenance  purposes. 

d'he  detailed  automatic  relay  operation  is  as  follows: 
deferring  to  the  accompanying  diagram,  when  the  pre¬ 
ferred  line  becomes  de-energized  the  No.  1  undervoltage 
relay  loses  jx)tential,  causing  its  contact  ( 1 )  to  close. 
If  the  auxiliary  line  is  alive,  the  holding  coil  of  No.  2 
motor-operated  timing  relay  is  energized,  closing  contact 
Z  and  setting  the  motor  in  operation  through  contact 
F,  which  is  normally  closed.  Contact  Z  in  closing  im¬ 
mediately  opens  No.  1  air-break  switch  on  the  preferred 
line.  .After  a  predetermined  interval  contact  T.R.2  closes, 
closing  No.  2  air-hreak  switch  on  the  auxiliary  line 
thrf)ugh  the  interlock  switch  (h)  on  No.  1  air-hreak 


im/ciSk 


.  9 — Photo-electric  registering  control  for 
packaging 

As.sures  euttiiiK  of  wrai)iKr  at  desii'fil  plare. 


AuKiliary 
No  2  line 


of  a  photo-electric  tube  and  a  ])ilot  sjtot  printed  on  the 
wrapjter  (Fig.  9).  When  the  spot  passes  the  tube  the 
light  value  is  changed  and  the  consequent  change  in  an 
electric  circuit  adjusts  the  speed  of  the  rotary  cutter  to 
chop  off  a  wrapper  every  time  at  the  desired  place.  The 
photo-electric  tube  "sees”  the  spot  for  about  one- four- 
hundredth  of  a  second. 

.Many  of  the  devices  used  in  the  preceding  references 
were  not  yet  developed  as  recently  as  three  years  ago, 
hence  modernization  in  some  resi)ects  may  have  to  do 
with  replacement  of  things  that  are  conqxaratively  new  in 
sense  of  the  life  of  most  shop  ecpiipment. 
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allows  the  No.  2  timinfj  relay  to  reset,  closing  contact  V 
and  opening  contact  T.R.2.  As  soon  as  the  No.  1  and 
No.  2  lines  have  been  in  synchronism  a  certain  time 
contact  S.R.  closes,  energizing  the  holding  coil  of  No.  1 
timing  relay.  Contact  (  X  ).  being  normally  closed,  starts 
the  motor  of  the  relay,  which  after  a  predetermined  time 
closes  contact  T.R.l,  which  in  turn  closes  No.  1  air- 
break  switch.  Contact  -Y  opens  when  T.R.l  closes, 
opening  the  motor-coil  circuit.  When  No.  1  switch  closes, 
contact  a  also  closes,  opening  No.  2  air-break  switch  and 
restoring  the  station  to  normal. 

T\)wcr  to  operate  the  motor  mechanisms  is  selected 
from  the  live  line  or.  if  both  lines  are  alive,  from  No.  1 
line  by  the  throw-over  switch  (T.S.).  'I'he  air-break 
switches  are  made  non-automatic  by  throwing  the  four- 
])ole.  double-throw  switch  to  the  manual  operating 
])osition.  In  this  position  the  air-break  switches  are  con¬ 
trolled  at  will  by  the  closing  and  o])ening  switches. 

T 

READERS'  FORUM 


Is  Radio  Broadcasting 
Suffering  Persecution? 

To  the  Editor  of  the  Elfxtrtcal  World: 

After  having  set  up  the  entertainment  miracle  of  the 
century:  after  having  built  in  the  last  five  years  the 
greatest  human-service  institution  on  earth,  the  broad¬ 
casters  now  find  themselves  “under  fire”  that  amounts 
to  incrimination.  Politicians,  press,  special  interests,  and 
others,  all  join  in  the  attack. 

Htit  shall  it  be  the  role  of  the  electrical  industry,  which 
has  benefited  so  greatly  frotn  the  broadcasters’  services 
in  this  wonderful  adventure  of  the  past  decade,  to  join 
with  the  mob  of  their  assailants?  Or  does  simple  justice 
dictate  that  electrical  men  shall  consider  carefully  where 
their  own  allegiance  lies — even  their  obligation  to  stand 
by  and  interpret  to  the  public  the  great  accomplishments 
of  broadcasting? 

W'ith  the  introduction  of  the  Senate  resolution  calling 
for  an  investigation  of  advertising  in  broadcasting,  with 
the  move  to  take  15  per  cent  of  the  wavelengths  for 
“educational  institutions”  and  with  the  filing  of  Senator 
Dill’s  bill  to  destroy  clear  channels  the  forces  which 
would  tear  down  the  ])resent  wonderful  radio  system 
begin  to  get  in  their  work. 

Lest  the  electrical  industry  and  trade  itself  share  in 
these  general  attacks  on  the  broadcasters,  who  are  the 
very  foundation  of  our  business,  T  feel  that  it  is  time 
for  i)lain  talk. 

W’here  does  the  present  attack  come  from? 

From  certain  newspaper  interests  which  eye  radio 
enviously  as  competition. 

I'rom  blocs  claiming  places  in  the  air  to  disseminate 
their  own  projiaganda. 

From  politicians  eager  to  fix  their  own  political 
fortunes,  by  utilizing  radio’s  poimlarity,  and  by  getting 
close  control  over  stations  back  home  through  the  15 
per  cent  grab  of  ‘’educational”  wavelengths. 

h'rom  small  stations  envious  of  the  greater  service  and 
popularity  of  the  successful  broadcasters. 


On  the  one  hand  we  have  the  most  marvelous  enter¬ 
tainment  and  educational  system  that  ever  existed,  a 
creation  of  the  past  five  years.  And  arrayed  against 
it  are  selfish  interests  who  would  destroy  all  that  lias 
been  created,  in  order  to  benefit  from  the  wreckage. 

There  is  no  question  on  which  side  lie  the  interests 
of  the  electrical  radio  trade  and  industry.  Broadcast¬ 
ing  is  the  radio  industry’s  very  lifeblood.  And  the 
present  American  system  of  paying  for  programs 
through  advertising  has  brought  to  American  broadcast¬ 
ing  the  greatest  aggregation  of  talent  in  the  world. 

Fvery  man  who  derives  his  livelihood  from  radio  in 
any  way  owes  it  to  himself,  his  family  and  his  industry 
to  help  strengthen  the  hands  of  the  broadcasters  at 
this  critical  time.  The  .American  system  of  broadcasting 
is  entitled  to  a  square  deal.  The  .American  system  brings 
free  to  the  American  public  nightly  “the  greatest  show 
on  earth.”  If  advertising  has  protruded  it.self  objec¬ 
tionably,  that  is  bound  to  be  self-corrective. 

But  let  no  rocks  be  thrown  from  inside  radio’s  own 
camp.  Tn  the  battle  now  starting  the  interests  of  all 
radio  men  are  bound  up  together. 

It  is  the  duty  of  the  radio  industry  to  strengthen — 
not  to  weaken — the  very  foundations  of  its  own  existence 
and  prosperity' — the  .American  svstem  of  broadcasting  hv 
which  the  choicest  talent  and  entertainment  are  hronght 
free  to  every  home  in  the  land. 

ORESTES  H.  CALDWELL, 

Forniei'  Federal  Radio  Conimissioner. 

Greeinvieli,  Foim. 
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Average  Prices  for  Reproduction 

To  the  Editor  of  the  Flkctrical  W’oRi.n: 

Freijuently  the  Flkctrical  World  prints  the  opinion 
of  some  political  or  non-partisan  writer  to  the  effect  that 
the  amount  used  as  a  rate  base  bv  the  utilities,  the  “invest¬ 
ment  used  and  useful  in  the  service  of  the  public.”  should 
be  .scaled  down  to  fit  present-day  labor  and  material 
prices.  This  appears  logical  at  first  glance,  especially 
to  those  of  us  who  have  watched  the  values  of  iini)rovcd 
real  estate  on  the  toboggan. 

There  is  an  essential  difference,  however.  The  value 
of  your  dwelling  is  low  today  Ix'cause  it  can  be  dupli¬ 
cated  in  a  few  weeks  with  low  cost  labor  and  materials. 
The  value  of  your  public  utility  system  does  not  de¬ 
crease  in  the  same  ratio,  because  it  cannot  be  so  dupli¬ 
cated.  The  amount  of  money  invested  in  utility  equip¬ 
ment  is  too  large  to  be  efficiently'  spent  during  a  few 
months’  panic  period.  Construction  must  extend  over  a 
period  of  ten.  fifteen,  twenty'  years,  and  hard  times  do 
not  last  that  long. 

Fven  if  we  grant  that  the  colossal  sums  represented 
bv  utility'  investment  could  be  .si)ent  during  hard  times 
and  that  such  spending  would  not  .send  labor  and  ma¬ 
terial  costs  skyrocketing,  the  ])roponents  of  an  invest¬ 
ment  write-off  have  gained  nothing.  Utility'  sy'stems  arc 
not  “built”  in  this  wholesale  manner.  They'  “grow”  unit 
by'  unit,  line  bv  line,  customer  by  customer.  This  growth 
takes  vears,  and  years  are  sometimes  fat,  sometimes  lean. 
A  reasonable  calculation  of  “replacement  cost”  should 
use,  say,  ten-year-average  prices,  not  concentrate  on 
present  abnormal  conditions. 

STANLEY  GILMORF. 

Ooluinhiii,  Mo. 
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Men  of  the 


A.  E.  Holloivay  Elected 
Vice-President  in  San  Diego 

A.  F..  Holloway,  who  was  elected  vice- 
president  in  charge  of  sales  of  the  San 
Diego  Consolidated  Gas  &  Electric 
Company,  as  announced  in  the  February 
13  issue  of  the  Electrical  World,  be¬ 
came  associated  with  that  utility  in  1910 
as  a  salesman.  Mr.  Holloway  was  so 
successful  in  this  field  that  before  the 
year  had  ended  he  was  occupying  the 
position  of  new-business  manager.  In 


1921  he  was  made  commercial  superin¬ 
tendent  of  the  company. 

Mr.  Holloway  was  born  in  Colfa.x, 
hid.,  in  1887.  He  received  his  B.S.  in 
electrical  engineering  at  Purdue  Uni¬ 
versity.  Upon  leaving  school  he  became 
deputy  county  surveyor  for  Clinton 
County,  Indiana,  and  in  1909  joined  the 
Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh.  Eollowing 
this  connection,  he  affiliated  himself 
with  the  San  Diego  Consolidated  Gas 
&  Electric  Company.  Mr.  Holloway  is 
a  member  of  tlie  San  Diego  Electric 
Gul),  San  Diego  Chamber  of  Commerce, 
Pacific  Coast  Electric  Association, 
Pacific  Coast  Gas  .Association,  Cali¬ 
fornia  State  Chamber  of  Commerce  and 
Southern  California  Pxonomic  Council. 

T 

•Alexander  Gaddes.s,  formerly  di¬ 
rector  of  public  relations  of  the  Penn¬ 
sylvania  Electric  Association,  has  been 
appointed  manager  of  publicity  of  the 
public  relations  department  of  the 
l-nited  Gas  Improvement  Company. 
^  •  E.  W'etzel,  who  for  several  years 
has  been  in  charge  of  publicity  for 
^^Ci.l,  and  system  companies,  outside 
Philadelphia,  will  devote  his  time  to 
advertising  work  for  tho.se  companies. 
•Mr.  Gaddess  is  a  native  of  Baltimore 


Industry 


and  had  been  engaged  in  newspaper 
work  for  a  number  of  years  in  Philadel- 
})hia  and  New  A’ork  before  entering  the 
public  utility  field. 

• 

A.  V.  Bartlett  has  been  elected 
president  of  the  FMectrical  League  of 
Rhode  Island  for  1932. 

• 

Albert  H.  Myers,  who  was  for 
several  years  executive  engineer  for  the 
Wellman  Engineering  Company,  Cleve¬ 
land,  Ohio,  and  for  the  past  five  years 
district  representative  for  Stone  & 
Webster,  Inc.,  in  the  Milwaukee,  Wis., 
district,  announces  the  establishment  of 
a  literature  research  service  to  archi¬ 
tects,  engineers  and  patent  attorneys,  as 
well  as  to  industries  which  they  may 
represent.  Mr.  Alyers  is  at  the  pres¬ 
ent  time  making  his  headquarters  in 
Milwaukee. 

John  C.  AIellett,  Indianapolis, 
author  and  former  newspaper  man.  has 
been  appointed  publicity'  and  advertis¬ 
ing  manager  of  the  Indiana  group  of 
utilities  which  are  subsidiaries  of  the 
Midland  United  Company.  E.  Frank 
Gardiner,  who  has  been  holding  this 
position  as  well  as  that  of  publicity  di¬ 
rector  of  the  Midland  United,  will  con¬ 
tinue  to  serve  the  subsidiary  companies 
in  an  advisory  and  supervisory  capacity, 
but  will  devote  most  of  his  time  to  the 
affairs  of  the  holding  company. 

• 

Harry  C.  Smith  of  Idaho  has  been 
appointed  assistant  chief  engineer  of 
the  F'ederal  Power  Commission.  Mr. 
Smith’s  experience  in  hydro-electric 
engineering  extends  over  a  period  of 
eighteen  years.  He  has  made  thorough 
and  e.xtensive  studies  of  the  power 
resources  of  the  Tennessee  and  Cumber¬ 
land  Rivers  and  tributaries.  Air.  Smith 
was  born  in  Idaho  in  1881  and  was 
graduated  from  the  University  of  Idaho 
in  civil  engineering  in  the  class  of  1905. 
He  was  employed  on  railroad  work  in 
Idaho  during  the  first  year  after 
graduation  and  in  the  fall  of  1906  went 
to  the  Philippines  as  an  engineer  for  the 
insular  government,  in  charge  of  harbor 
work.  Since  1913  he  has  been  in  the 
service  of  the  War  Department,  engineer 
department  at  large,  and  during  that 
time  has  been  employed  in  the  United 
States  engineer  offices  at  Norfolk.  Va  , 
and  Chattanooga  and  Nashville,  Tenn. 
It  is  expected  that  Air.  Smith  will  re¬ 
port  for  duty  with  the  commission  on  or 
about  Alarch  15. 


Grot  bans  Assumes  New  Duties 
With  Allis-Cbalmers 

L.  W.  Grothaus,  recently  appointed  to 
succeed  C.  E.  Searle  as  general  repre¬ 
sentative  of  the  Allis-Chalmers  Alanu- 
facturing  Company,  needs  no  introduc¬ 
tion  to  the  industries  of  power  geneni- 
tion  and  utilization.  He  became 
affiliated  with  the  Allis-Chalmers  Alanu- 
facturing  Company  with  the  acquisition 
of  the  Bullock  Electric  Alanufacturing 
Company,  Norwood,  Ohio,  in  1904.  Air. 
Grothaus  was  transferred  to  the  home 
office  at  Alilwaukee  in  1908,  which 
made  possible  a  thorough  knowledge  of 
all  of  the  products  manufactured  by  the 
company. 

In  1913  Air.  Grothaus  became  sales 
engineer  in  the  Alilwaukee  district,  under 
the  leadership  of  C.  E.  .Searle,  and  con¬ 


tinued  in  that  capacity  until  1917,  when 
his  services  were  loaned  to  the  govern¬ 
ment  as  a  member  of  the  staff  of  the 
War  Industries  Board.  Due  to  his 
thorough  knowledge  of  the  electrical 
and  power  generating  machinery  he 
was  assigned,  among  other  duties,  the 
responsibility  of  allocating  the  capacity 
of  the  steam  turbine  industry  to  the  war 
needs  of  the  army,  navy.  Emergency 
Elect  Corporation,  etc.  He  remained  a 
member  of  the  War  Industries  Board 
until  December  31,  1918.  Returning  to 
the  company,  he  was  made  manager  of 
the  Alinneapolis  district  office  and,  later, 
given  charge  of  the  Cleveland  sales 
district.  He  was  next  promoted  to  the 
position  of  assistant  manager  of  the  elec¬ 
trical  department  in  charge  of  Norwood 
Works,  and  in  the  fall  of  1929  he  was 
transferred  again  to  the  home  office  at 
Alilwaukee.  to  take  up  new  duties  .'is 
assistant  manager  of  the  electrical  de¬ 
partment.  His  appointment  as  general 
representative  became  effective  January 
1,  1932. 

T 

G.  B.  PuLHAM,  for  the  past  six 
years  chief  erecting  engineer  for  the 
Aletropolitan-Vickers  Electrical  Com¬ 
pany,  Ltd.,  in  India.  Burma  and  Ceylon, 
is  leaving  Calcutta  this  month  to  return 
to  England. 
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Harold  B.  Smith 

Harold  B.  Smith,  whose  death  was  an¬ 
nounced  in  the  February  13  issue  of  the 
i^LECTRiCAL  WoRLD,  was  oue  of  the  best- 
known  figures  in  the  engineering  and 
educational  world.  His  distinguished 
reputation  in  the  field  of  electrical  engi¬ 
neering  was  the  outcome  of  researches 
in  solid  dielectrics  and  high-voltage 
phenomena  which  extended  over  more 
than  a  quarter  of  a  century,  and  his 
work  as  an  educator  also  won  for  him 
the  regard  of  his  colleagues  in  the 
teaching  profession  and  the  apprecia¬ 
tion  of  many  students. 

In  1892,  following  graduation  from 
Cornell  University,  he  was  appointed 
professor  of  electrical  engineering  in 
charge  of  the  department  at  the  Univer¬ 
sity  of  Arkansas.  Resigning  from  this 
position,  he  became  head  designer  and 
electrical  engineer  for  the  Elektron 
Manufacturing  Company,  Springfield, 
Mass.,  and  then  spent  three  years  as 
director  of  the  department  of  electrical 
engineering  at  Purdue  University. 
Professor  Smith  retained  a  connection 
with  the  Elektron  Manufacturing  Com¬ 
pany  as  consulting  engineer  until  1902 
and  did  consulting  work  for  several 
other  organizations  at  various  times. 
Since  1905  he  had  served  as  a  consult¬ 
ing  engineer  for  the  Westinghouse 
Electric  &  Manufacturing  Company 
until  his  retirement  on  account  of  ill 
health  a  year  ago. 

In  association  work  Professor  Smith 
had  been  very  active.  He  was  a  past- 
president  of  the  American  Institute  of 
Electrical  Engineers  and  was  at  various 
times  a  member  of  a  number  of  spe¬ 
cial  committees  of  the  Institute.  His 
other  memberships  included  American 
Society  of  Mechanical  Engineers,  In¬ 
stitution  of  Electrical  Engineers  (Great 
Britain),  Society  for  the  Promotion  of 
Engineering  Education  and  the  Ameri¬ 
can  Association  for  the  Advancement 
of  Science. 

Charles  F.  Scott,  professor  of  elec¬ 
trical  engineering  at  Vale  University, 
paid  the  following  tribute  to  Mr.  Smith; 

Professor  Smith’s  untimely  death  closes 
t!ic  career  of  one  of  our  older  and  most 
effective  electrical  engineering  teachers. 
He  was  distinguished  also  as  a  research 
worker.  He  once  told  me  that  on  gradua¬ 
tion  from  Cornell  he  gave  careful  thought 
to  the  line  of  w'ork  which  he  should  fol¬ 
low.  He  found  that  investigations  regard¬ 
ing  electric  circuits  and  magnetic  circuits 
had  reached  a  mature  state  of  development 
and  their  principles  and  properties  had  been 
well  established.  The  dielectric  field,  how¬ 
ever,  was  still  one  of  uncertainty  and 
mystery  and  he  therefore  decided  that  his 
interest  and  energy  should  be  devoted  to  it. 
In  a  few  years  his  high-tension  trans¬ 
formers  and  dielectric  investigations  gave 
him  a  prominence  in  this  field  which  con¬ 
tinued  through  his  life. 


I  knew  him  for  some  thirty  years,  in 
which  time  there  had  been  increasing 
friendship  and  respect.  Outstanding  among 
his  qualities  were  his  seriousness,  earnest¬ 
ness  and  persistence,  his  quiet  enthusiasm 
and  intellectual  honesty  and  his  sym¬ 
pathetic  understanding,  both  of  nature’s 
laws  and  of  men. 

A  tribute  to  Professor  Smith  was  sent 
to  the  Electrical  World  by  Charles 
Fortescue,  consulting  transmission  engi¬ 


neer  of  the  Westinghouse  Electric  & 
Manufacturing  Company.  It  said: 

I  have  heard  with  much  regret  of  the 
death  of  Professor  Harold  B.  Smith.  All 
who  are  familiar  with  his  early  work  in 
high-voltage  engineering  will  agree  with 
me  that  the  engineering  profession  has 
suffered  a  great  loss.  In  my  associations 
with  Professor  Smith  in  connection  with 
high-voltage  engineering  I  derived  much 
benefit  and  inspiration  from  his  unselfish 
advice,  his  courage  and  well-grounded 
optimism. 

In  commenting  on  the  death  of  Pro¬ 
fessor  Smith,  Ralph  Earle,  president  of 
the  Worcester  Polytechnic  Institute, 
said : 

With  the  death  of  Professor  Harold  B. 
Smith,  until  recently  head  of  the  depart¬ 
ment  of  electrical  engineering  at  the 
Worcester  Polytechnic  Institute  and  re¬ 
cent  past-president  of  the  .\merican  In¬ 
stitute  of  Electrical  Engineers,  both  elec¬ 
trical  engineering  and  engineering  educa¬ 
tion  have  sustained  a  serious  loss.  Pro¬ 
fessor  Smith  established  the  electrical  en¬ 
gineering  course  at  the  Worcester  Poly¬ 
technic  Institute  in  1896  and  developed  it 
into  one  of  the  departments  of  recognized 
high  standing  in  the  United  States.  It  was 
through  his  initiative,  perseverance  and 
guidance  that  the  electrical  engineering 
building  at  Worcester  was  built  in  1906. 
The  fact  that  there  have  been  very  few 
changes  in  the  staff,  except  for  additions, 
during  the  past  30  years  is  in  itself  a  re¬ 
markable  tribute  to  Professor  Smith. 
Professor  Smith  was  always  interested  in 
following  and  promoting  the  development 
of  the  graduates  of  his  department  and  his 
advice  was  often  sought  and  frequently 
followed  by  these  men. 


W'lLLiA.M  Nesbit,  northeastern  engi¬ 
neering  manager  of  the  Westinghouse 
Electric  &  Manufacturing  Company 
prior  to  his  retirement  two  years  ago, 
died  December  31  after  a  long  illness. 
Mr.  Nesbit  became  identified  with  the 
Westinghouse  organization  in  1897  as  a 
member  of  the  apprentice  course  at  the 
main  office  in  East  Pittsburgh.  The 
following  year  he  was  placed  in  charge 
of  transformer  testing  and  in  1900  he 
became  transformer  designer  for  the 
company.  Then  he  served  successively 
as  sales  engineer  at  the  Syracuse  office, 
in  the  New  York  office,  manager  of  the 
company’s  engineering  division  in  New 
York  and  finally  as  northeastern  man¬ 
ager.  To  technical  literature  he  con¬ 
tributed  the  book  “Electrical  Character¬ 
istics  of  Transmission  Circuits,’’  a  work 
used  extensively  as  a  college  text-book. 
Mr.  Nesbit  was  55  years  of  age. 

• 

Bertram  P.  Wilber,  assistant  de¬ 
signing  engineer  of  the  New  York  Edi¬ 
son  Company,  New  York,  died  at  his 
home  in  Great  Neck,  L.  I.,  late  in 
December.  Mr.  Wilbur  was  horn  in 
Philadelphia  and  received  his  education 
in  that  city  and  in  New  York.  His 
apprenticeship  was  served  in  the  ma¬ 
chine  shops  of  the  Pennsylvania  Rail¬ 
road  Company.  I'rom  1894  to  1905  lie 
was  employed  by  the  New  York  Edison 
Company  as  draftsman,  designer  and 
chief  draftsman  in  the  design  and  con¬ 
struction  of  power  plants  and  substa¬ 
tions.  E’rom  1906  to  1916  he  was 
assistant  electrical  engineer  for  L.  B. 
Stillwell,  in  charge  of  the  drafting  office 
on  the  design  and  construction  of  jiower 
plants,  factories,  estimating,  inspection, 
testing,  etc.  He  also  was  connected  with 
the  Pratt  Engineering  &  Machine  Com¬ 
pany  and  with  Westinghouse,  Church, 
Kerr  &  Company. 

• 

Ernest  C.  Headrick,  owner  of  the 
Headrick  Electric  Company  and,  for 
more  than  a  decade,  secretary  of  the 
Electrical  League  of  Colorado,  died  sud¬ 
denly  at  his  Denver  home  February  8. 
Mr.  Headrick’s  connection  with  the 
electrical  industry  dates  back  to  1888, 
when  he  moved  from  his  birthplace, 
Johnstown,  Pa.,  to  Pittsburgh,  where  he 
entered  the  private  laboratory  of 
George  Westinghouse.  In  1900  he  went 
to  France  as  representative  of  the  West¬ 
inghouse  Electric  &  Manufacturing' 
Company,  and  continued  in  this  capacity 
until  his  return  to  the  United  States  in 
1909.  Establishing  himself  in  Denver, 
Mr.  Headrick  became  a  prominent 
figure  in  the  local  electrical  contract¬ 
ing  business.  He  was  a  charter 
member  of  the  Electrical  League  of 
Colorado,  serving  three  times  as  presi¬ 
dent,  in  1910,  1920  and  1921.  Since 
then  he  had  been  secretary.  He  ivas 
also  past-president  of  the  Denver  Elec¬ 
trical  Contractors,  of  which  he  had 
been  a  member  since  1915. 
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Trade 


'I'he  Appleton  Electric  Company, 
Chicago,  has  just  issued  its  new  No.  10 
“Unilet”  catalog,  consisting  of  226 
pages  devoted  entirely  to  the  listing  of 
Appleton  threaded  and  no-thread  mal¬ 
leable  unilets,  as  well  as  threaded  and 
no-thread  couplings,  connectors,  etc. 

• 

George  Belsey  Company,  Ltd.,  south¬ 
ern  California  distributor  of  General 
Electric  refrigerators,  with  headquar¬ 
ters  in  Los  Angeles,  will  take  over  the 
sale  of  General  Electric  Hotpoint 
ranges. 

The  Badenhausen  Corporation  of 
Cornwells  Heights.  Pa.,  announces  the 
election  of  the  following  officials  and 
hoard  of  directors :  President  and  di¬ 
rector,  F.  H.  Daniels ;  vice-president 
and  director,  James  \V.  Armour;  secre¬ 
tary-treasurer  and  director,  William  N. 
Way;  assistant  treasurer  and  director, 
E.  G.  Stoler ;  director,  David  K.  Beach. 
Messrs.  Daniels,  Armour  and  Beach  are 
also  officials  of  the  Riley  Stoker  Cor¬ 
poration  of  Worcester,  Mass.  John 
Philips  Badenhausen  has  severed  his 
official  connection  with  the  Badenhau¬ 
sen  Corporation. 

• 

.\utomatic  Switch  Company,  Detroit, 
Mich.,  manufacturer  of  oil  circuit 
breakers,  announces  the  appointment  of 
the  Federal  Electric  Company,  Chicago, 
Ill.,  as  an  agent  for  the  sale  of  its  auto¬ 
matic  switching  equipment. 


News 


area  at  an  internal  boundary,  which  is 
the  real  gist  of  the  invention. 

• 

After  nearly  two  years  of  preparation 
a  comprehensive  262-page  loose-leaf 
book  covering  technical  data  and 
catalog  features  of  Burndy  electrical 
connectors  and  conductors  has  been  pub¬ 
lished  by  the  Burndy  Engineering 
Company,  Inc.,  New  York.  This  pub¬ 
lication,  identified  as  No.  33,  is  an  ex¬ 
cellent  coverage  of  practices  and  equip¬ 
ment  for  any  engineer  whose  activities 
involve  the  joining  of  tubular  buses,  flat 
bars,  cable,  or  any  type  of  conductor. 

• 

Synthane  Corporation.  Oaks,  Pa., 
manufacturer  of  Synthane  laminated 
bakelite,  sheets,  rods,  tubes,  fabricated 
parts  and  stabilized  gears,  has  appointed 
H.  Douglas  Stier,  101  Marietta  Street, 
Atlanta.  Ga..  as  sales  representative. 
He  will  cover  the  territory  of  Georgia 
and  Alabama,  bringing  manufacturers  in 
these  states  in  direct  contact  with  the 
services  of  the  Synthane  Corporation. 

• 

Kelvinator  Corporation  reports  ship¬ 
ments  for  January  23  per  cent  in  excess 
of  those  for  January,  1931,  and  ship¬ 
ments  for  January,  1931,  were  12  per 
cent  over  those  for  1930.  Orders  re¬ 
ceived  during  January  were  30  per  cent 
in  e.xcess  of  orders  received  during 


January,  1931,  and  February  opened 
with  more  than  double  as  many  unfilled 
orders  on  hand  as  a  year  ago. 

a  * 

Directors  of  the  Okonite  Company  re¬ 
cently  voted  to  omit  the  quarterly  divi¬ 
dend  usually  payable  February  1  on  the 
common  stock,  par  $100.  The  company 
or  August  1  and  November  2  made 
quarterly  payments  of  $1  per  share  on 

this  issue,  as  against  $1.50  previously. 

• 

CeCo  Manufacturing  Company,  Inc., 
Providence,  R.  I.,  announces  the  forma¬ 
tion  of  an  industrial  division  to  develop 
electrical  and  electronic  devices  for  in¬ 
dustrial  purposes.  C.  O.  Cressy  will  be 
the  engineer  in  the  industrial  division 
who  will  be  assigned  to  the  application 
of  this  division’s  products. 

• 

The  Corning  Glass  Works  announces 
the  appointment  of  Wise  &  Braisted, 
with  offices  in  Detroit,  as  its  agent  for 
the  sale  of  “Pyrex”  power  insulators  in 
the  state  of  ^lichigan. 

• 

John  S.  Webb,  formerly  associated 
with  Alfred  Kellogg,  consulting  engi¬ 
neer,  of  Boston,  has  been  appointed 
general  sales  manager  of  Webster  Tall- 
madge  &  Company,  Inc.,  New  York, 
manufacturer  of  zoned  heating  systems 
with  simplified  orifice  distribution  and 
electrical  remote  control. 

• 

Edwin  C.  Wehle,  president  of  the 
Southern  New  York  Electrical  Supply 
Corporation,  has  been  elected  chair¬ 
man  of  the  newly  formed  Association 
for  the  Promotion  of  Electrical  Refrig¬ 
eration  of  Binghamton,  N.  Y. 

T 


BUILDING  PASSENGER  LOCOMOTIVES 


Announcement  has  been  made  that 
R.  H.  Best  has  become  associated  with 
the  James  R.  Kearney  Corporation  of 
St.  I.ouis,  Mo.  Mr.  Best  will  repre¬ 
sent  the  Kearney  corporation  in  the  mid- 
south,  handling,  in  connection  with 
Kearney  products,  the  Chance  anchor 
and  pole  line  specialties  and  Tips  hot 
line  tools,  both  of  which  are  controlled 
by  the  Kearney  corporation.  He  will 
take  over  his  new  duties  March  1  and 
will  maintain  his  headquarters  at 
Little  Rock.  He  was  formerly  con¬ 
nected  with  the  Public  Service  Com¬ 
pany  of  Northern  Illinois  and  more  re¬ 
cently  with  the  Arkansas  Power  &  Light 
Company. 

In  a  suit  for  infringement  against 
the  Kodel  Electric  &  Manufacturing 
Company,  a  decision  has  been  handed 
down  by  the  United  States  Court  of 
Apjieals,  Sixth  Circuit,  in  which  the 
patent  on  the  copper-oxide  rectifier  has 
been  held  valid  to  the  e.xtent  that  it 
covers  the  rectification  ov'er  an  extended 


A  scene  in  the  Erie,  Pa.,  shops  of  the  General  Electric  Company, 
where  large  and  powerful  electric  motors  are  being  built  for  the  new 
passenger  locomotives  of  the  Pennsylvania  Railroad. 
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amount  of  oil  subjected  to  test  in  open 
cups  is  seldom  more  than  ten  parts  in 
a  million. 

The  most  distinctive  feature  of  the 
Champion  gap  is  said  to  be  the  re¬ 
markable  gain  in  accuracy  due  to  the 
elimination  of  open  vessels,  test  cups 
and  utensils.  A  further  gain  in  accu¬ 
racy  is  due  to  the  accurate  spacing  of 
the  electrodes. 

The  model  “C”  spark  gap  consists  of 
standard  1-in.  electrodes  mounted  in 
a  clear  glass  casing  on  bakelite  sup¬ 
ports  and  may  be  connected  into  the 
high-voltage  side  of  any  test  using  a 
standard  1-in.  gap.  Three-point  mi¬ 
crometer  adjustments  are  provided. 


the  necessity  of  using  intermediate  re¬ 
lays.  Another  advantage  possessed  by 
mercury  switches  is  the  inclosed  arc 
feature,  which  permits  its  use  where 
combustible  gases  or  material  are  apt 
to  accumulate. 


Automatic  Fuse  Throwout 

An  automatic  fuse  throwout  attach¬ 
ment,  known  as  the  “Pullink”  and  hav¬ 
ing  several  features,  has  been  developed 
by  the  W.  N.  Matthews  Corporation, 
St.  Louis,  Mo.  By  throwing  the  burned 
fuse  link  free  of  the  switch  or  cutout 


Incased  Spark  Gap 
for  Testing  Insulating  Oil 

An  incased  spark  gap  designed  to 
simplify  testing  the  dielectric  strength 
of  oil  used  for  insulating  purposes  and 
to  prevent  obtaining  results  that  will 
cause  the  condemnation  of  good  oil  and  To  meet  the  demand  for  a  small  pro- 
dehydrating  equipment  is  announced  auction  unit  the  Westinghouse  Electric 
by  the  Industrial  Products  Company,  &  Manufacturing  Company  has  de- 
South  Bend,  Ind.  Oil  is  delivered  to  veloped  a  continuous  electric  enameling 
the  Champion  spark  gap  by  gravity  and  furnace,  rated  at  about  1,500  sq.ft,  of 
through  fle.xible  hose  connected  to  sheet  ware  per  hour.  The  unit  is  ap- 
portable  containers  or  by  pressure  di-  proximately  40  ft.  long  over  all  and  is 
rect  from  a  by-pass  line  in  the  de-  designed  to  operate  at  a  chain  speed 
hydrating  system,  and  is  discharged  of  4  to  5  ft.  per  minute, 
through  a  small  opening  in  the  center  Because  of  its  inherent  over-all 
of  one  of  the  electrodes.  Likewise,  economical  operation,  the  electric  con- 
gasoline  for  cleansing  and  checking  tinuous  porcelain  enameling  furnace  has 
the  condition  of  the  electrodes  is  also  been  widely  adopted  during  the  past 
delivered  from  containers.  A  slight  few  years.  However,  the  majority  of 
turn  of  the  control  valve  supplies  new  the  installations  made  to  date  have 
oil  in  the  spark  gap  and  washes  away  been  designed  for  relatively  large  pro- 
all  carbon  particles  after  breakdown  duction,  equivalent  to  the  output  of 
occurs.  about  four  or  five  box  furnaces. 

Precision  tests  are  obtained  by  this  Such  designs  have  not  been  suitable 
quick  and  clean  method  of  handling  for  many  plants  having  a  production 
samples  and  the  operation  of  testing  is  equivalent  to  about  two  furnaces,  con- 
simplified  so  that  much  larger  samples  sequently  these  plants  have  not  felt 
of  oil  may  be  tested.  The  importance  justified  in  investing  in  a  continuous  fur- 


the  instant  the  overload  occurs  this  at¬ 
tachment  eliminates  surface  leakage 
within  the  tube  and  consequent  car¬ 
bonization  and  damage  to  fusing  equip¬ 
ment.  It  also  facilitates  trouble  shoot¬ 
ing,  because  blown  fuses  can  be  seen 
from  a  car  traveling  at  35  miles  per 
hour. 

The  newly  developed  universal  fuse 
links  will  fit  all  open  type  Matthews 
cartridges  and  most  cartridges  of  othv*r 
open-type  cutouts  and  will  carry  their 
rated  current  for  one  hour  without  caus¬ 
ing  visible  deterioration  of  the  fuse  links 
or  adjacent  parts  of  the  cutouts.  They 
will  operate  continuously  at  65  per  cent 
of  their  marked  rating  with  a  temper¬ 
ature  rise  of  less  than  30  deg.  C  at  the 
upper  contact. 

The  links  will  blow  at  150  per  cent 
of  their  rated  current  within  five 
minutes  starting  cold  (20  to  30  deg.  C.), 
excepting  fuses  rated  below  5  amp., 
which  will  blow  at  200  per  cent  rated 
current  in  five  minutes  or  less. 


A  MERCURY  ELECTRIC  SWITCH  knOWn 

as  “Mertact.”  made  in  sizes  from  1  to  ^ 

100  amp.  capacities,  is  announced  by  ^  ** 

the  industrial  division  of  the  CeCo 

Manufacturing  Company,  Inc.,  Provi-  of  increasing  the  speed  and  accuracy  nace  to  take  advantage  of  their  eco- 
dence.  R.  1.  The  “^lertact”  operates  in  of  testing  oil  obtainable  with  open  cups  nomical  operation.  The  Westinghouse 
a  very  narrow  angle  of  swing.  Sizable  is  emphasized  by  the  fact  that  one  pint  development  makes  it  possible  for  the 
currents  can  be  broken  by  a  small  me-  of  oil  will  fill  a  standard  spark  gap  smaller  porcelain  enameling  plants  to 
chanical  force,  thereby  eliminating  more  tHan  350  times,  therefore  the  take  advantage  of  continuous  operation. 
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